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INTRODUCTION TO VOLUME IV 



Purpose Of This Volume - 

This volume was designed to serve as a resource for livestock trainers • 
It was not intended to stand alone and should be used in conjunction with the 
other 3 volumes of this manual as well as the other technical publications 
listed in the ^bj.blipgr;aphy . This volume provides ideas . on how to [integrate 
livestock. train3rti§-^ith other components into an Agricultural Extension train- 
ing. For more detailed information bri the use of these manuals refer to the 
Int roduct ion of Volume I. This manual also provides technical guidelines to be 
used as resources . 

This volume was written in conjunction with the other three (3) volumes 
that make up this manual. To : run an integrated training they are to be used 
* collectively. This volume is a resource for trainers rather than a blueprint of 
how to run a training. 

Intended Aud L eJice ' : 

This manual is intended for livestock trainers who are working in an inte- 
grated Agricultural Extension training program. It is designed primarily for 
experienced livestock trainers wft^ are working with generalist Peace Corps Ag. 
volunteers. 

How To Use This Volume , 

Chapter I is intended to orient- trainers using this volume to its contents. 
, It also provides detailed ideas on how to prepare and carry out a livestock 
training. 

Chapter II provides information on the curriculum. It includes . a list of 
the five (5) different skill groups and a sessions list for each skill group • 
It also contains a lesson plan (grouped by their respective skill groups) for 
each session. 

Chapter III includes the livestock technical guidelines and the appenilix. 
Skill Group 1 (Livestock Development) is intended to be used in all. trainings as 
a generic tool in learning about general livestock production; Skill Groups II 
through V are specific to four (4) different animals (swine, rabbits, poultry, & 
goats). These skills groups stand alone in the guidelines as separate sources 
of technical information. These guidelines can be adapted to different training 
situations where varying combinations of animals are used; For example; in one 
training rabbits and swine may be covered while in the next training it may be 
chickens and goats. 

The guidelines represent a body of technical knowledge that can be duplj^- * 
cated and distributed to each trainee. Often trainers do riot have time to draw' 
up detailed handouts for each class. Therefore, these guidelines were written 
to fill the void? of technical information. Hopefully, th£y will provide 
detailed, convenient, and easily accessible information to the trainee. - 



r, 



the Appendices include: 

A. Bibliography arid Resource Materails < 

B. lists of Supplies 

C. Small Animal Production Training Goals 

D. Sample Examinations 
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CHAPTER I: ORIENTATION TO THE_ LIVESTOCK COMPONENT 
OF AGRICULTURAL TRAINING 



A. OVERVIEW OF THE LIVESTOCK TRAINING COMPONENT 

The technical content of livestock training has been organized into 5 skill 
groups in this manual. They are: 

1. Livestock Development 

2. Swine 

3. Rabbits 

4. Poultry 
5 • Gba t s 

The technical training goals, the guidelines, and the curriculum (lesson 
plans) are all structured around these 5 skill groups. 

Livestock training is designed to establish a basis far making the manage- 
ment decisions called for in the development of livestock operations. These are 
skills the volunteer will need if he or she is to work with small farmers. Be- 
cause there are no absolutes in animal husbandry, our first goal is for the 
trainee to learn that in a complex system based on locally available resources 
there are very few instant technological innovations that are truly effective. 
For this reason the training is developed with a framework or continuum of 
development reaching from the high technical levels of production to the free 
range, survival level. Within this developmental continuum, training focuses on 
the five principal catagories of livestock development. They are: 

1. Nutrition 

2. Management 

3. Diseases arid Parasites 

4. Genetics 

5. Housing 

Primary emphasis is placed on nutrition. This is the beginning and end of 
all livestock development. It has been simply stated that you cannot keep ani- 
mals that you cannot feed. Furthermore, 75% to 90% of the cost of raising ani- 
mals can be feed. The health of the herd and the profit or loss for the farmer 
are all directly controlled by the nutrition and feeding of the animals. Nuta- 
tion is the most limiting factor in livestock development and therefore is the 
area that volunteers must develop before changing breeding stock or management 
levels • 

The training manual and guidelines take the approach that in order to 
develop a profitable livestock operation all five of the categories must be 
balanced on the same level of the continuum. This balancing point on the devel- 
opmental continuum is deterained by a host of factors including: 

•Markets* 

.Pricing of feeds and meat 
.Local Infrastructure 
;Water quality 
.Cultural tastes in meat 
.Credit 
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.Agricultural extension 
.Government policies 

^Management levels : 

•Diseases 

•Vaccines . 

- .Antibiotics 

.Parasites 

.Locally grown small feeds 

Therefore, when trainees learn the mechanics of a giv*ri technique (such as 
wing clipping), they also must consider the context in whicH the practice will 
be employed. To determine the appropriateness of a given practice or technique, 
trainees should constantly ask:" " — — - • 

• Is this practice consistent with local management levels and 
resources? . 

• What are the potential risks for the farmer? 

• Will it increase profit? 

• Are the risks for potential loss too great to justify the 
potential gain? 

« What short and long term effects will it have on the livestock 
operation? 

The training manual/guidelines provide an integrated approach to technical 
information and ability as well as agriculture extension worker skills. The 
lesson plans reflect integration of these skills through an experiential train 
ing methodology implemented through intensive "hands-on learning. 60% of the 
technical training time is spent working with the animals and 40/* in the class- 
room. The trainees are responsible for the daily feeding, watering, and caring 
for the animals. Training is done primarily through readings and dialogue - not 
through lecture. 
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B. PREPARI NG THE LIVES' 



1. TASK fctST 

You should complete the following tasks and get answers to these questions 
before training . starts. ... -~ - - 



ography list is in the appendix, 

b; Purchase and borrow (if possible) the animals to be used during 
training arid have them housed near' your classroom. 

c. Arrange for credit at the local feeds tore or mill and have an ade- 
quate supply of animal feed on hand to start training. 

d. Either scrounge or buy the materials listed on the Livestock Sup- 
ply List that are needed for your training. The supply list is ir 
the appendix; 

e. Visit the local extension office and get to know the Ag. Extensior 
agent who works in your area. He or she can be invaluable in 
assisting you with the farm visits and with information about the 
community, 

f . Work with the local extension agent to meet some of the local 
farmers who are working with the same animals used in training 
(and at a similar level of production) . Arrange for farm visits 
to their farms. Make sure that the visit will give the trainee 
the chance to work with some of the skills that he or she has 
gained — both technical and Ag Extension skills. The farm visit 
should be an opportunity to use observational as well as practical 
skills. 

g. Ensure that transportation will be available when you need it. 

h. Have all reference materials and guidelines printed and ready to 
be given to the trainees by the first day of training. 

i. Review the lesson plans contained in Chapter II arid adapt them to 
the conditions of your training program. They are the key to a 
smoothly run training. 

j. Know, exactly, how much money you have in your budget so that you 
cari ? plan for all needed materials without overspending; 

k. Know how many trainees will be arriving. Read over their P re- 
Training Questibnaires in oruer to become "familiar with their 
backg rounds . ~ ~y~ ~ — — — 

1. Study the TAC sheets for their program. 



a . 
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m . Gather as Such information as possible on specific host country 
conditions concerning diseases, parasites, nutrition, climate, 
management practices, arid local infrastructure. 

n. Become acquainted with the other staff members and build a team 
that is responsive to training demands. 

O. Do you have classroom space reserved for all of your sessions? 

p. Do you have enough animals on hand for the field sessions? Will 



r . 



all the trainees be able to participate? 

SpenS time sharing your work plans with the rest of the staff 
(crops, administration, extension). 

Have your training schedule complete for the entire training. 

tants. ueciae uu r . riesr about their own roles and re- 
^sioilitSs.^o S f aliow C thfgo P her work to drive you crazy. 

Decide which staff member will be responsible for each session in 
the schedule so that they can begin to prepare early. 



2 . SITE PREPARATION 

As imicH as is possible try 

i^tioh. This wil save c ass t ^e conditions that animals are typically 

distance to walk. Try and^repicauecne housing and equipment, 

raised under in-country. Do not * ^lo^ You should! as a matter of 

tions) that make training realistic. 
3 PREPARING THE LIVESTOCK STAFF 

below should help in making these decisions. 

. HOW many livestock trainers are on the staff? 

• Which animals will be covered in the training? 

• How many hours does the livestock component have? 

. which livestock trainer will take responsibility for which 
classes? 

• Will one trainer be responsible for one animal only? 
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Which trainers are qualified to train on more than one animal? 

Will^ classes be taught individually or . will you team teach? 

If you train as a team in a given session, then who will take th 

lead and_assume primary responsibility? " 

* 

During field sessions what ratio do you wish to maintain (number 
of trainees to trainer)? 



How will changes in the. schedule and other decisions be made wit 
in the livestock component? By the coordinator? Informally? I 
weekly staff meetings? By consensus? 

Will the coordinat or be responsible for the livestock component 
budget? 

The answers to these questions should provide the information needed to 
make decisions about how the livestock training is to be run. The combination 
of a staffs' technical skill and training skills needs to be examined closely : 
making decisions concerning these Issues. 

4. P RE-TRAINING RESEARCH 

The important point here is to gather as much relevant information as 
possible about both the country in which the trainees will serve, the agricul- 
tural environment of the country, and the requirements and focus of the prograt 
One source of information is the pretraining research trip which is discussed : 
Volume 1; Additional sources of information might be country staff (send cable 
before training), RPCV training assistants from the country, the desk officer, 
TAC sheets, and other staff. Specific information about livestock production i 
country is essential to the decision about which animals to cover during train- 
ing. The farmer livestock survey included in the technical guidelines details 
the type of information needed; 

5. CURRICULUM DESIGN 

The 5 skill groups and the list of sessions included in Chapter 2 will 
assist the livestock staff in designing their curriculum; The design as pre- 
sented in chapter 2 is only a resource and not a blueprint of a training that 
can be repeated without variation. It is important to adapt the curriculum irit 
each new training design. The order and content of the classes will vary de- 
pending on the training site* climate, and the environment of the host country. 
Do not allow a rigid schedule to so restrict training that you are not able to 
take advantage of training options and opportunities as they arisen Listed 
below are some of the variables you will need to consider in designing the 
curriculum. . 

• Number of hours for livestock training 

• Number of trainees 
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Number of skills of the staff 
Host country information 
Emphasis of the program 

Which training goals and sessions are appropriate? 
Management levels of farmers in country 

Which animals are covered in the training arid how many of them do 
you have for the trainees to work with? 

How many money do you have in your budget? 

How much sp^ace do you have for housing the animals? 

6. THE LIVESTOCK SCHEDULE 

Information that affects the livestock portion of the schedule will be dis- 
cussed here. For more information on the scheduling process refer to Volume I. 
Once the livestock staff has agreed on which sessions are to be taught and their 
prospective order during training then entire staff (Crops, Language, Extension, 
and Administrative) can meet to draw up the final schedule. Listed below are 
some chronological steps to be completed in preparing a schedule. 

a. Determine which animals will be covered during training arid which 
will be excluded of the 4 covered in this manual. 

b. Meet with the other trainers ( language* crops, extension, and ad- 
ministration) to determine exactly how many hours livestock will 
have. 

c. Set aside the times in the training that will not be available for 
sessions (meals, shots, etc.) Also establish the general time 
parameters of the training. : 

d. Decide how much time is to be used for each animal. If you are to 
cover swine, poultry, and rabbits during the training, do you 
divide the time equally between them or does one->require additional 
time? 

e. Examine areas 6f individual staff expertise. How many trainers are 
there? Which trai^eV will work with which animal? Will there be 
areas where the staff overlaps or team teaches? Assign primary re- 
sponsibility for each\ of the livestock development sessions to one 
trainer who will then take the lead in that session. 

f^ Draw up a list of the sessions to be taught for each animal arid 
decide how much time each session will take. 

g. Divide the total number of hours for livestock by the number of 
weeks during training, fry to maintain that average number of 
hours each weeki 

\ . 

• '. v 

-V 
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h. -Meet again with the rest of the staff to draw up the schedule • 

When working through the above scheduling process consider the following 
points: 

a. Maintain at least a 60/40% ratio between field and class sessions s 

b. Remember that trainees will need time to feed ,aiid water the 
animals • 

c. Try to schedule_your classroom. sessions first thing in the- morning; 
avoid the last 2 hours of the day. 

d; Try to maintain this general sequence: 

-Overviews 
-Construction 

—Nutrition and feeds 1 j 

-Diseases and parasites 

-Management 

-Genetics (breeds and reproduction) 

However, take full advantage of unplanned opportunities as they 
occur • 

e« Do not include too much informations Limit the choice of animals 
and topics to those that are essentials 

f. Schedule 2 hour blocks of training time^ as a general rule; 

g. Provide time for breaks between classes. 

h; Set aside time for the trainees to get from one place to another. 

i. Set aside 2 hours each week for reviews (1 hour before the exam and 
1 hour after); Allocate 1 hour of exam time weekly for each 
animal. 

j . Try to match weekly theme in livestock to those going on in other 
components. 
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C; CARRYING OUT THE LIVESTOCK COMPONENT 

1. INTEGRATED DESIGN 

It should be remembered that .livestock training as described in this manual 
is not designed to stand alone. It and the other components combine to make an 
integrated Agricultural Extension training for the volunteer. For more informa 
tion on this integrated design refer to Volume 1 of this manual. 

2. TRAINER'S ROLE 

The trainer will be seen by trainees as an "expert" in his or her field 
during the early days of training. However, it is the work of the trainer to 
eliminate the barriers created by being viewed as an "expert and strive to re- 
main a facilitator. The trainer's job is to create experiences and sessions 
that place the trainee in an active role of learning and allow the energy of the 
group to create a constructive learning environment. The trainer should not 
provide easy answers, but should assist the trainees in becoming knowledgeable 
through the use of continued questions, group problem solving and reference to 
appropriate readings. 

3. TRAINEE'S ROLE 

Trainees take responsibility for the daily feeding, watering, and caring 
for the animals, keeping field notebooks, making daily observations on the 
health of the animals, and keeping daily feed consumption records. Trainees 
take an active, responsible role in their learning. These activities serve to 
increase the confidence and credibility of the volunteer as he or she masters 
new technical skills. The time spent observing the animals allows the trainee 
to learn what is normal, healthy animal behavior and to distinguish it from the 
behavior of a diseased, or abnormal animal. Ability to distinguish between the 
two is critical to disease diagnosis and making management decisions. ^Watering 
and feeding is normally done on a rotating basis during training with 3 or 4 
trainees responsible each day (this number will vary depending on the size of 
the group and the number of animals) . 

4. TRAINING FEATURES 

There are several aspects of the livestock training program that should be 
highlighted. 

Class and Field Sessions 

•• As mentioned earlier livestock training should have approximately a 60/40% 
ratio between field and class sessions. The sessions should be designed to com 
plement one another. In other words, the field sessions can be used as the ex- 
perience step of the experiential learning cycle and the class can serve as a 
tool in the reflection and generalization stages. It is important that the 
skill be learned first and then be placed in the context of livestock management 
and development work. In both the class and the field, the trainer should 
assist the trainee to learning but should not do the work for the trainee. Each 
trainee snould demonstrate that they have learned the skill. The application 
stage of the experiential learning cycle' for each skill learned comes when the 
trainee begins to train a counterpart in the skill he or she has learned. 

- 8 - 
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^arm Visits 



Fartii visits can be valuable for the trainee to begin to use the skills 
learned; Ideally, the farm visit should be conducted uriderfthe following cdrrdi- 
tidns; First, the farmer should be working with the sane animals and at a simi- 
lar production level to those that the trainee will be working with in-country; 
Second, the farmer must be receptive to having trainees on his or her farm and 
willing to both answer their questions and allow them to work with his or her 
animal^. Third, trainees can practice some of their organizational skills in 
setting up the farm visit and demonstrating their extension skills during the 
actual visit. Finally, trainees should not be asked by trainers to demonstrate 
a technique that he or she is not yet comfortable with. To do so would run the 
risk of injuring the animal and damaging the confidence and credibility of the 
trainee. 

Technical Training Goals \ , 



The trainer should refer to .the technical twining goals included in the 
Technical Guidelines, Chapter III. The purpose of the goals is to allow a 
trainee and the staff to easily assess progress of each trainee and to narrowly 
define tasks so that they can be completed in steps. Not all of the goals will 
apply in all training programs. Depending upon which animals are to be used in 
training, the overall length of the training, local conditions, the type of work 
the trainee will do as a volunteer, staffing patterns, and. the skill levels of 
the trainees when they start training, these objectives will need to be^ altered. 
We have presented a full range of training objectives for 4 animals. The 
trainer will have to adjust these to fit each different training situation. 

Examinations 

Exams should be used as a learning tool to enable the trailfee7~as wetl as - 
the staff, to assess their progress on a weekly basis; The material to be in- 
cluded in an exam should be made clear to each trainee prior to the exam; The 
way to do this is to schedule a review session and then remind the group of the 
specific training goals which will be addressed on that week's exam. The re- 
sults of the exam should be discussed with the trainee in the weekly feedback 
session. Exams should challenge the trainee to think and use the knowledge they 
have gained. Rote memorization makes for a poor exam and learning tool. They 
should help to point out the trainees determine whether they have mastered the 
skill called for in a particular goal. There is a sample exam in the appendix. 

The Development Continuum 

The 5 components of livestock development (Nutrition , Management , Diseases 
S Parasites , Genetics, and Housing) and the developmental continuum of high to 
survival production levels should be the hallmarks of training. Each of the 
"hands-on^ skills taught should be examined in light of these factors to deter- 
mine the api^rppriatehess_bf each practice in the_ individual environment where 

the trainee will work. It is the ability to analyze and problem solve that will 
take each of ttiese skills and make them sound for application in the various 
settings where trainees will serve. To learn a skill arid riot the implications 
of its Use in the local environment may cause a volunteer to impede rather than 
furthering it ; 



Scenarios in Livestock Management Planning 



The livestock management planning exercises contained in the guideline are 
designed to have the trainees examine a livestock operation (either real or 
fictional) and then make management decisions based ; oh local conditions; re- 
sources, and priorities (usually making more money and working less). They are 
used at the end of training when trainees can begin to evaluate the skills they 
have learned and make sense of them as they apply to development. In these, ses- 
sions it is critical for the trainer to be a facilitator/questioner and to have 
the ideas flow from the trainees. It is best to use actual livestock operations 
that the trainees have visited as examples. If this is not possible then the 
trainer can draw up scenarios that are typical of the type of livestock opera- 
tions that the trainee will encounter in-coantry. 
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CHAPTER II: CURRICULUM OF THE LIVESTOCK COMPONENT 



A. LIVESTOCK SESSION LIST ORGAN I ZD BY SKILL GROUP 

. Time 

SKILL GROUP I: Livestock Development 

i . . 

Session 1: Orientation to Livestock Training 2 hours 

Session 2: Introduction to Nutrition 2 hours 

Session 3: Introduction to Feeds 2 hours 

Session. 4: Introduction to Disease 2 hours 

Session 5: Farm Visits 2 tf. hours' 

SKILL GROUP It: Swine 



Session 1: Overview 1 hour 

Session 2: Housing & Construction 4 hours 

Session 3: Feed Rations 2 hours 

Session 4: Swine Production Fieldwork 4 hours 

Session 5: Diseases and Parasites 2 hours 

Session 6: Recordkeeping 2 hours 

Session 7: Selection I hour 

Session 8: Reproduction 1 hour 

Session 9: Production Planning 4 hours 



SKILL GROUP III: Rabbits 



Session 1: Overview „ 2 hours 

Session 2: Const ruction 4 hours 

Session 3: Recordkeeping 2 hours* 

Session 4: Reproduction (Breeding £ Sexirig) 2 hours 

Session "5: Slaughter and Post Mortem * 2 hours 

Session 6: Diseases and Parasites - 2 hours 

t Session 7: Production Planning 4 hours 

SKILL GROUP IV: Poultry 



Session 1: Preparation for Day Old Chicks 1 hour 

Session 2: Construction 2 hours 

Session 3: Handling and Culling I hour 

Session 4: Newcastle Vaccination 1 hour 

Session 5: Feeds_arid__Nutri : tidn 2 hours 

Session 6: Fowl Pox Vaccination 2 hours 

Session 7: Poultry Diseases _ 2 hours 

Session 8: CbmparativeFowl Raising * 2 hours 

Session 9: Production Planning 2 hours 

Session 10: Slaughter and Post Mortem * 2 hours 

SKILL GROUP V: Goats 

Session 1: Introduction and Overview 2 hours 

Session 2: Anatomy and Castration * 2 hours 

Session 3: ^^struction 4 hours 

Session 4: Reproduction 1 hour 
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Session 5: Ruminant Nutrition . 
• Session 6: Rations and Forages \ ' 

Session 7: Internal and Exte-nal Parasites 

arid Vitamiri Shots - -- 

2 hours 

Session 8: Diseases A Honrs 

Session 9: Production Planning 

NOTE: This list does not reflect the actual order of sessions to be 

used in a training. There is no one best sequence (for sched 

uling suggestions see the sections on scheduling and carrying 
out training.) The time alloted for each class is also a sug- 
eestibii. The actual time you spend on each session will depend 
' or the emphasis of your training arid local resources. 

p.; SESSION PLAN FORMA T 

The following page defines the elements of each session plan. 

C. LESSON PLANS 

Lesson plans for each of the livestock sessions follow the lesson plan 
format . 
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Skill Group (Number) 

Skill Group Title 

Session Number, Page Number 



Title of Session 



Time : Total time to present the session. 

Goals : Expected outcomes and skills transferred in this session, 

writter to_ trainees. 

Overview : A brief summary of what is to happen in the session, mention- 

ing related -sessions, training events, and themes.' 

Activities : The steps composing each session is composed are described in 

detail here in sequence. — 

"Summary" The left column may include an optional phrase summarizing 

each step* 

Materials : * Handout J arid supplies used in the session are listed here. 

Trainer No tea : Advice and explanation of activities and steps; different 

opinions and approaches to the topic in the session are all 
included here. 

Resources : Books, manuals, and people providing information beyond the 

scope of this session are listed here. 



* 
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fcSKILL GROUP I 
L I VE SiOGlK-^ V ELOPMENT 
;SESSIOM #1, Pi 1 




ORIENTATION TO LIVESTOCK TRAINING 



Time: 1 hr. barn 

i hr . classroom 



Goals : 



Overview: 



Activities: 

: T 

Time; 
5 Min. 

40 Min. 
15 Min. 

10 Min. 



li To encourage responsibility for the care and feeding of- the 
animals. 

2. To understand, the training objectives and how to use the 
guidelines to prepare for 'sessions during the training 
period. 

3. To become, familiar with the five components of animal rais- 
ing and the developmental continuum of high level to sur- 
vival level production. 

This session sets the tone for the livestock component of 
training. The trainees are introduced to "their animals" and 
shown how to feed, tfater, weigh, and keep records on the ani- 
mals. Responsibility for developing a schedule for feeding 
presiding water for the animals is shared during the training 
period. , - 



Trainer states goal number one arid the relevance of the ses- 
sion, j / 

Trainees are oriented . to the barn where they learn how to care 
for , the animals. . This includes feeding, watering, weighing 
"feed and" animals, and keeping records. 

Inform trainees of their responsibility for the care of the 
animals during the training cycle. In a group, trainees* decide 
" how the feeding schedule will be developed and share this re- 
. sponsitiility. ; - • * 

The session moves to the class roonr. Trainer states goajp two 
and three and their relevance to training. Guidelines and 
Practical Poultry Raising Manual are handedout. Training 
objectives are discussed Jand reading # assignments which corre-- 
spond to the sessions are emphasized^ 
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SKILL GROUP I 
SESSION #1, P. 2 



The five components of animal training are introduced by the 
trainer and the development continuum is explained. 

Several topics on Livestock development are discussed, such as, 
why some animal projects fail, advantages of native breeds, 
credibility techniques in extension for development workers and 
multi-objectives for raising animals by farmers in developing 
countries. 

Critique the two hour session with trainees. 

.Livestock guidelines 

.Practical Poultry Raising Manual 

.Demonstration unit on farm with animals 

.Feed and equipment 

\ . _ . . 

The -first session may appear to be a lecture rather than the 
desired discussion because trainees are receiving the reference 
material during the class session. In order to effectively use 
the other methods of training, trainees must be strongly en 
couraged to take more responsibility for their learning and 
read the background material before coming to the session. 

During this session many- questions about the animals will be 
asked trainees. It is important for the trainer to focus on 
the goal If the session and also be sensitive to the questions 
asked c-d compliment trainees during the process. However, 
many questions will be answered during the course of training 
either by their own resourcefulness and/or facillitation by the 
trainer. 
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SKILL GROUP I 
LIVESTOCK DEVELOPMENT 
SESSION #2, P. 1 



INTRODUCTION TO NUTRITION 



Time: 2 hr. Classroom Session 



Goals : 1. To develop an understanding of animal nutrition. 

2. To develop a clearer understanding of their own nutrition— 
al needs and those of the people they will be working 
with. 

Overview: This session is presented as a discussion of assigned reading. 

It is introduced before. dealing. with specific nutritional re- 
quirements of individuals animals. Because of the similarity 
between animals and man - 9 basic nutritional concepts apply to 
both. Therefore* this session can also be applicable to a 
health arid nutrition objectives of the core component of 
training. 

Activities : 



Time: 

10 Min; State goals and relevance of the sessions 

50 Min; Ask if anyone has any questions on the readings Explain an— 

clear concepts, definitions, etci In general review the read- 
ing. 



50 M±n* Introduce possible topics for discassion such as: What types 

of nutritional deficiencies will yoa see overseas with man and 
animals? 

•Can one justify feeding animals when people are hungry? 
What role does nutrition play in the occurrence of 
disease? 

•How will you adapt to a chauge in diet and still satisfy 
the nutritional requirement? 

10 Min. Trainer asks trainees to critique session. 

Materials : .Livestock Guidelines 

•Where There Is No Doctor 
•Board and chalk 
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SKILL GROUP 

SESSION 92 > ^ 



Trains 



It is important that trainees read the material before the 
session* 

The opportunity should be given to other trainees to answer 
questions that may arise from other trainees. 

Coordination between Livestock trainers and Extension trainers 
should help reemphasize important portions of the topic, but at 
the same time not make repetition a hinde ranee to learning. 



' 6 
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SKILL GROUP I 
LIVESTOCK DEVELOPMENT 
SESSION #3, P. 1 



INTRODUCTION TO FEEDS 



Time: 1 hr. 

1 hr. 

Goals: 



Overview: 



Activities : 



Time : 



Classroom Session 
Barn Session 

1.. To understand the different types of animal feed stuff s. - 

2. To learn how to mix protein concentrates with carbohydrates 
by using the Pearson square method. 

3. To learn how to increase the protein concentration of feeds 
by mixing two or more ingredients. 

The first part of this session is in the classroom arid consists 
of two parts. In the first part trainees discuss the different 
types of feeds mentioned in the reading. In the second part 
trainees analyze a feed mixing problem and then solve one on 
their own. 

The second part of the session trainees work in two groups in 
the barn mixing three ingredients in correct proportions deter- 
mined by the problem solving session in class i 

This session prepares trainees to consider different feed in- 
gredients and how to use them to produce a more nutritious 
feed. 



5 Min. 
25 Mini 

25 Min. 
25 Min. 



State goals arid relevance of the session. 

Facilitate discussion on the assigned reading, clearing up any 
confusion about the reading. Trainer checks if trainees under- 
stand the different types of feedstuffs. 

Introduce a sample feed mixing problem, using concentrate and 
carbohydrate feeds and using the Pearson method. Trainees 
learn how to use the square method. 

Present another feed mixing problem based ori the feed ingredi- 
ents available iii the barn. 



Ask trainees to solve the problem using Pearson square, 
trainer makes sure, all understand the answer. 
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SKILL GROUP I 
SESSION #3, P; 2 



35 Min. 

5 Miri. 
Mat erials : 

Train er Notes J 



Trainees divide into two groups and mix the three ingredients 
based on thei^ calculations determined in class . This is done 
in the barn. 

Trainees are asked to critique the session; 

..Feedstuff s (e.g. corn, soybean meal, wheat bran etc.) 

•Shovels , hand mixers, etc. 

.Poultry Guidelines 

.Practical Poultry Raising Manual 

Since math is involved in this session trainees should feel 
comfortable doing simple math. Trainer should assist those 
having difficulty. 

Feed can be mixed on the floor using shovels. It should also 
be fed to animals suitable for the type of feed mixed. 

Cost of feed ingredients and final mixture can tie incorporated 
into this session. 



ERLC 
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SKILL GROUP 1 
LIVESTOCK DEVELOPMENT 
SESSION #4, Pi 1 



INTRODUCTION TO DISEASES 



Time: 2 hri Classroom Session 



Goals: 



Overview: 



A ctivities : 



Time^- 



l. 

2. 
3. 



To understand the causes, transmission, prevention, arid 
treatment of animal diseases. 

To understand health needs and how to maintain them. 

To become more- sensitive to health needs ,of their communi- 
ty overseas. 



This session is a discussion on an assigned reading from the 
Livestock Guidelines. Any questions about the reading are 
answered by either trainees in the group or the trainer. 
Trainees are encouraged to discuss possible, health. problems 
they may encounter overseas with animals, the people they live 
and work with, and themselves ; 



10 Min. 
50 Min. 



50 Min. 



State goals and relevance of the session. 

Ask trainees if they have any questions about the assigned 
reac" 



Encourage trainees to explain concepts that other trainees may 
have had difficulty comprehending • 

Trainer may encourage. discussion by answering questions with 
questions arid also allowing trainees to think through answers 
to questions. 

Trainer facilitates a discussion on possible topics stemming 
from the reading. Examples: What zoonotic diseases will they 
encounter overseas? 

How will health arid nutrition relate to each other when they 
are overseas? 

What type of vaccine will you be receiving before and -while you 
are overseas? Based on the disease reading what is the value 
of recordkeeping for animals? etc. 
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SKILL GROUP I 
SESSION #4, P. 2 



16 Min. 



Trainer asks trainees to critique session; 

lesion Guides (Ionization Resources) 
.Where There Is No Doctor J 

Trainees should read the material before coming to class. 
If trainees have difficulty with reading, session should be run 
like a lecturette. 



trainer-^oresj 
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SKILL GROUP I 
LIVESTOCK. DEVELOPMENT 
SESSION #5, P. 1 



FARM VISITS 



Time; 3 hrs. (20 hrs. total time) 

Goals : 1. ) To visit farmers who are working with the same animals 

J^in^v studied in the training. (Note: Schedule two to 
^our^hours for each of the different species used during 
training. ; . m 



^* T ?_P?? ct ^? e ?_ 8 * c ^H-_ t * 1 ?? " has been learned during training 
(debeaking, tail docking, etc.) in a farm environment. - 



^* ??_PF? V *4?_??_ opportunity to practice community analysis 
and ag extension skills. 



Overvtew; This is a three hour exercise spent entirely in the field. The 

trainees travel to a farm where they greet the farmer, take a 
quick tour of the farm, and then settle in to work on a task 
previously, agreed upon by the trainer (or trainee) and the 
farmer* When the task is completed the trainees thank the 
farmer | ask him a few questions, and then depart* The trainees 
reflect on the visit atid the work that was done and generalize 
about how that task atid visit would be performed iri their host 
country. 



Trainees travel to the farm. 

Trainees meet the farmer, ask a few questions, socialize, and . 
take a quick tour of the farm. (The trainer acts as a prompter 
but remains at the back of the group and allows the trainees to 
interact with the farmer.) 

1 Hr. Perform the task or tasks (such as castrating, debeaking, ear 

tatooing, or hoof trimming) in the manner preferred by the 
farmer. The farmer might first demonstrate the practice and 
then 1 each trainee should try it. The trainer observes. 

1 Hr. Dialogue on the farm visit. The trainer should ask questions , 

like: * 

•How did you feel while meeting and socializing with the 
farmer? 
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skill GROUP I 
SESSION »5, P. 2 



.Did socializing serve a useful purpose? 

.How did the farmer's demonstration compare with the 
approach to method demonstrations taken in training? 

.What was the most limiting factor in the farmer's 
operation? 

j .What major disease or parasite problems did you observe? 

.Was the skill or technique used appropriate to that 
farmer's level of development? 

.Was there anything about your interaction with the farmer 
that surprised you? 

.How will you determine if that particular skill is appro- 
priate to use in your village? 

.Ail veterinary kit materials needed for the task to be per- 
formed* 
^Transportation 

iFieid notebooks - ... 

.Extension classes on community analysis and on ag extension 
.Notes on farm visits in the Livestock Manual "Carrying Out a 
Livestock Training". 
.Local farmer and his/her animals 
^Trainee's work in setting up the farm visit 

This lesson plan was used to plan only 3 hours of the 20 total 
hours spent in farm visits; 
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SKILL GROUP II 
SWINE 

SESSION #1, P. 1 



OVERVIEW 



Time : 1 hr. 



Goals i 



Overview: 



ii To familarize the trainees with the technical training goals 
for swine. 

2 s To introduce to the trainees the idea of swine production as 
a system made up of many factors. 

3. To reinforce. the communication, analysis, and problem solving 
skills as well as technical capability. 

This is a classroom exercise. It includes an examination of the 

swine training objectives - 9 ati examination of the 5 factors of 

livestock development (as they relate to swine), in terms of the 
developmental continuum. The importance of being able to realis- 
tically determine production levels is CTphasized, along with the 
skills heeded to arrive at these decisions • 



Activities : 



Time^ 



15 Min. 



35 Min. 



10 Mini 



The trainees will read over the swihe technical training goals 
and ask questions to clarify any confusion concerning goals. 

Trainer initiates dialog on low and high swine production levels 
in relationship to housing, nutrition, genetics | disease and 
parasites, and managements Specific examples from the States and 
from the host country should be cited. 

The trainees contribute ideas about the types of skills needed 
for decision making in swihe projects. The trainer helps to 
guide the discussion and relate it to specific host country situ- 
ations. * 



Materials: .Blackboard and chalk 

•Pencil and paper 

^Overview sessions from other livestock classes 
•Extension classes on connmnication and problem solving 
iThe livestock training goals and guidelines 
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HOUSING AND CONSTRUCTION 



ERIC 



Time: 4 hrsi * 



Activities : 
Time: 



§SSk : 1. To gain a basic .knowledge of*swine housing and design. 

J 



2. To make a creep feeder, feed, and water containers out of - 
materials most usually available, in country of assignment* 



Th?_initial classroom time covers various types of housing for 
swine production. Points of emphasis in the class will be the 
pros and cons of different types of housing and their relation- 
ship to other management factors and levels of production. 

During fieldt ime_ trainees will address the problems of _ feed and 
water containers and of feeding younger and older animals to- 
gether.. _ They will decide how to solve these problems and con- 
struct the appropriate equipment. 



5 Miri. Trainer states and explains the session objectives. 

30 Miri. Class discussion on swine housing with respect to health prob- 

lems, management, feeding, and levels of production. 

25 Min. Traineesdiscuss problems they have seen in feeding and watering 

the training program animals, decide how to_ overcome these prolF 
lems, and make plana for the necessary construction. Trainer 
participation should be_to_help trainees focus their ideas along 
the lines of wha^ they might be doing in their country of assign- 
ment. W* 

10 Miri. Trainees gather and prepare materials for feed and water tub con- 

struction. 

56 Min. Using cement and plastic tubs trainees make feeders and waterers 

and clean up. 

20 Min. Trainees gather arid prepare materials for construction of a creep 

feeder. 

100 Miri. Trainees build a wood creep feeder. 

Materials: .Blackboard, chalk 



. _ • 9 

• Calculator 
•Cement , sand , plastic tubs , shovel 
•Lumber (2 by 4), nails, hammers, measuring tape 
•Livestock. Guidelines 

• Small Scale Pig Raising . Dick Loon^ Garden Way, 1978, p. 82 
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^Time^ 2 hrs. 



Goals : 



Activities: 



2. 



skill group ii 

SWINE 

SESSION #3; Pi i 



FEED RATIONS 



To balance 1 high production level feed ration for swine 
using at least 4 ingredients. 

To discuss the conflict that arises over human and animal 
competition for the same feeds. 



This will be a classroom session, the class will be divided into 
3 sections. First, the trainer will demonstrate how to balance i 
feed ration. Second, each trainee will individually balance a 
feed ration. Third, trainees and trainer will dialog on the conr 
flict between human and animals feeds. 



Time: 
5 Min! 
45 Min. 



60 Min. 



10 Min; 



Materials-: 



Trainer introduces the class arid its objectives. 

^E?* 116 ? 8 ^92^ °Y? rth ? N;R;C. nutrient requirements for swine. 
Trainer, demonstrating silently, goes through the steps to 
balance i high production feed ration that contains 5 feed- 
stuffs. Trainees observe and, if necessary, take notes on the 

procedure followed by the trainer; Trainees then summarize the 
steps and trainer clarifies as needed; 



Each trainee selects 4 tropical feeds tuffs commonly available in 
his or her host country arid balances 1 moderate level production 
ration for swine. (See Trainer Note) 

Trainer raises the issue of scarcity of animal f^eds in the host 
country. The trainees discuss the conflict of human vs. animal 
consumption of grains arid how they might resolve it IS their 
villages. 

•Blackboard arid chalk 
; Paper arid pericils 
•Calculators 

ill Planet 
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xSKILL GROUP II 
SESSION #3* P. 2 



to Feeds". - _ - 

. Feeds aaa^Mtttrttton by Ensminger 
.NRG nutrient requirements for swine 
.Extension class on Ag. Development 

una mm a • «■*- » « < * a » UEed " **** o£ thc claM B * 

catl turn tt in later. 



/ 
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SKILL GROUP II 
SWINE _ 

SESSION #4 § P. 1 



SWINE PRODU CTION FIELD WORK 



Time: hrs. 



Overview; 



Trainee gains confidence handling swine and acquires technical 
skills necessary to assess swine operations* 

This field class will give trainees ocperience handling animals * 
needed for credibility at their sites* Direct field experience 
performing certain management practices will also give trainees 
the ability to assess swine projects and determine additional in- 
puts or modifications b'f f local practices.' 

Due to the unpredictable nature of animal health and body func- 
tions a number of management practices can be performed. These, 
practices can include assisting a farrowing sow, iron shots, 
clipping needle teeth^ scours treatment, castration, vitamin' 
shots, marking or identification ajad tail docking. 

For Sll field work 1 the trainer will_begih by giving a demonstra- 
tion of the work to be 1 perf ormed. The trainees - will then prepare 
the necessary materials for, and do the necessary work under 
guidance of the trainer(s). Third, technical information will be 
discussed. The pros and cons ' of each management practice per- 
formed will be discussed emphasizing appropriateness to various 
level e of production. 



Activities t 



Times 
15 ffitru 

20 Hin. 
15 Min. 



Trainer conducts a method demons t ration of- clipping needle teeth 
and solicits feedback on demo. v 

■ : ^ ■ . s 

Trainees clip 6he set (2 teeth) of needle teeth each. 

Trainer conducts a method demonstration of giving iron shots and 
solicits feedback. 



20 Mih. 



Trainees prepare injection and inject a piglet with injectable 
iron. ^ . 



15 Mih. 



60 Mih. 



Trainer conducts a method demonstration of practices involved in 
castration. 

_ _ _ e _ _ . .. . 

Each trainee castrates one male piglet using a razor blade or 

knife. 
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15 Mih. 
50 Min. 




Trair 



SKILL GROUP II 
SESSION #4, P. 2 



Trainer conducts a method demonstration of cutting an umbilical 
cord anS dipping it in iodine* 

Trainees assist in birth of piglet and cut and dip the umbilical 
cord* 

Trainer conducts a method demonstration of tail docking. 
Each trainee docks a tail of a piglet. 

-Injectable Iron 50 cc bottle 
i5 lOcc syringes 

*16 gauge 3- 11/2 " needles f 

• 14 gauge 3 - 2" needles 
•5 50cc syringes 

•Got ton balls 
•Alcohol 

• Toenail clippe" 

•Sharp knives or razor blades 
•Oxytocin 

• Ibditle 

♦Farrowing Gilt or sow j 
•Baby pigs 
•Paper and pencil 

•Livestock Guidelines _ 

•Small Scale Pig Raising, Van Loon, Garden Way, 1978, p. 

150-169 



X. The method demonstration format provides a forum for dis- 
cussing technical information while modeling one of the 
techniques the trainees will use in the field. 

2. As trainees practice the skills, the/ trainer shouJ.d respond 
to questions and otherwise incorporate sharing of technical 
information. / 



3. This class can be split into 2 twp hour sessions if neces- 
sary. [ 



- 29 - 

ERIC 



SKILL GROUP II 
SWINE 

SESSION #5, P. 1 



DISEASES AND PARASITES 



Time: 2 hrsi 



Goals: 



? r ?* nee ? iearn the life cycle of common internal and ex 
ternal parasites of swine and diagnose and treat a pig for 
these parasites. 

2. They will learn information on the prevention, diagnosis, and 
treatment of 2 common swine diseases in their host country. 

3. Trainees will become aware of swine zoonotic disease, in- 
ternal and external parasites, and the effects these can have 
on a human host. 

4. Trainees will handle a pesticide safely and demonstrate an 
awareness of the dangers of pesticide use. 



5. TUe trainees will be asked to address the issue of appropri- 
ate treatment and control measures iti relation to different 
levels of production. 

Overview: The first hours will be spent in the barn dewormlng pigs and 

spraying them for ticks and fleas. The second hour will be spent 

the practices they have learaed and their relation to different 
levels of production, and the effects of pesticide safety, para- 
sites, and zoonotic disease? on a volunteer's health. 

Activities: 



Time: 
5 Min. 
20 Min. 



30 Min. 
15 Min. 
20 Min. 



Trainee introduces the goats. 

Trainees treat the pigs for internal parasites (roundworm and 
tapeworm). 

Trainees treat for ticks and fleas by spraying with either maia~ 
thioa or dipterex. 

Trainer discusses the life cycle, treatment, diagnosis and pre- 
vention of swine parasites. 

Trainees and trainers discuss the prevention, diagnosis, and 
treatment for 2 swine diseases common in the host country. 
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Trainees discuss how pesticides, swine parasites* and zoonotic 
diseases can potentially affect their health as volunteers. 

Trainees divide into 3 small groups,. Each group discusses the 
appropriateness of the -techniques they have learned to one of 
three (3) levels of production (low, moderate, high). Groups 
share findings in the large group. 



iPaper, pencil 
^Blackboard, chalk 

.Backpack sprayer arid/or watering can 
•Measuring spoons 
.Malathion 50% liquid 

•At gar d or Thiabendazole Piperazine 

• Small Scale Pig Raising , by Van Loon, pgs. 160-194 
•Instructioris_bn the Pig Warmer and Malathion 
• Where There Is No Doctor, by Werner, pgs. 140-145 
•Crops Guidelines (Pesticide Safety), pgs. 43-57 
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SKILL GROUP II 
SWINE 

SESSION #6, Pi 1 



RECORD KEEPING 



Xime^ I hr« 



Overview: 



Trainees will keep prJ&actton records on the training program 
swine project and know their importance and necessity in swine 
production. 

Record keeping will be used as a tool to improve trainee knowl- 
edge of swine production* The one hour class will be devoted to 
why record keeping is necessary, how it is to be done, and how to 
use the information. in management and, production. All this work 
will be considered in the context of development work. 

Trainees will each make a record, book in which, on their own 
time, they will keep feed, health, mortality, production and 
cost records. . Completion of the record book will be a require- 
ment of the swine production segment. 



Activities: 



Time: 
10 Min. 
5 Miti. 
15 Min. 

36 Mini 



Materials: 



Trainees brainstorm objectives of record keeping. * 
Trainer distributes record book examples. 

trainer explains how records are to be kept and answers questions 
on procedures. 

\ ; ______ ; 

Trainees in small groups discuss record keeping as it pertains to 
swine production* ([Focal points of \£he discussion should -be: 

V 

-inf ormatlon that can be gained from records; 

v - 

-how to use records as a tool of production; 

_ ' \ 

-the Importance of records in extension and development work. 
•Notebooks, pencil 

•Blackboard, chalk and calculator _ 

• 4H Swine I Manual and Record, Cooperative Extension Service - 9 

Purdue University 
. Farm Accounting and Business Analysis, James arid Stbneburg, Iowa 

State University Press, 1974, p. 108 
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SKILL GROUP II 
SWINE 

SESSION #7, P. 1 



SELECTION 



Time: 1 hr* ; 

Goal: trainees will be _ familiar _with irathods of swine selection based 

on conformation and production characteristics. 

Overview: To be successful at Swine production on any level a person must 

have a basic knowledge of swine anatomy. This knowledge can be 
' y s §d_§f a tool in selecting arid breeding swine for higher pro- 
duction* 

^h* 3 c ^? 8 ? r<5 9? _®?®???-M® focuses on cprif ormation as ah important 
way of evaluating animals for meat or fat production. Trainees 
learn observation and examination skills necessary for consider- 
ing usefulness of swine. Applying met hods of selection, to small 

scale vs. large scale farmers in country(ies) of assignment will 
be discussed. 



^ime: 



10 Miri. 
10 Miri. 



16 Min. 
15 Min. 

15 Min. 
Materials: 



Trainer explains basic swine anatomy^ 

Given several photographs of swine, trainess in small groups 
rank them according to conformation characteristics and 
common faults.- Rankings and the reasons for the rankings are 
shared in the large groups with the trainer commenting as neces- 
sary. (See Trainer Note.) 

Trainees share ideas on conformation as it relates to production 
(meat, fat^ reproductive) • 

trainess and trainer discuss swine improvement through, selection 
for physical characteristics and/or productions Trainees iden- 
tify characteristics of good breeding stock. 

Trainees .consider the_problem of applying selection techniques 
to different levels of production, trainer solicits ideas oh 
constraints and opportunities of small scale and large scale 
swine production; 

.Blackboard, chalk 

•Handout 8, livestock guidelines 

I, Cooperative Extension Service , 



Trainer Note: 



. 4fl Swine Manual 
Purdue University 

. S wine Science » M.E. Ensmihger^ Inters tat e 9 1970 s pp. 71-86 

. Small Scale Pig Raising , Van Loon, Garden Way, 1978, pp. 7-44 

if trainees have access to enough adult pigs, real animals can 
be used instead of photographs. 
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SKILL GROUP II 
SWINE 

SESSION #8; P. 1 



REPRODUCTION 



Timei 1 hr; 

Goal: Trainee will be familiar with the basic aspects of switie repro- 

duction; 

Overview: One hour of classroom time will be devoted to a discussion of 

~i swine reproduction. Topics to be covered will include puberty, 

heat cycle, breeding, gestation, farrowing, lactation, and wean- 
ing. In addition the discussion will identify those factors of 
reproduction which may be affected by manageijent and those which 
may not. 



Time: 

10 Mini Trainer ask trainees to refer to their field notebooks for any 

observations of onset of puberty, estrus, or signs of farrowing* 
Trainees share observations. - — 

10 Stiu One trainee explains puberty in swine and asks trainees to 

brainstorm, possible management of other factors that may affect 
the time of its onset; (See Trainer Notes . 5 

10 Miri. One trainee explains the heat cycle, estrus, and asks trainees 

to cite methods of detecting estrus. 

10 Mih. One trainee discusses swine breeding, methods of facilitating 

successful mating and factors which may or may hot contribute to 
success; 

10 Min; One trainee explains the gestation period and leads a discussion 

on preparation for farrowing and signs of farrowing in an expec- 
tant SOWi 

10 Min. One trainee facilitates the group in analyzing a scenario re- 

lated to lactation, weaning, and rebreeding with respect to 
management level and available resources. 

-/ 

Trainees Who facilitated parts of this session request and re- 
ceive feedback. 
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SESSION #8* P. 2 



Materials^ 



Trainer Notes: 



. Blackboard i chalk 
.Pencil, paper 

.Livestock Guidelines -- Q _ b 

. Small Scale Pig Raising, Van toon, Garden Way, 1978, 
pp. 131-150 

1. Trainess will be expected to keep records on training ani- 
mals pertaining to reproduction. This will_^e^oneJuring> 



mais pet Ldxuj.»6 - — — " : , n . 

free time of concurrently wUh otKIFlc^ities Involving 

recordkeeping. 

The trainer will want to work beforehand with those trainees 
who are to facilitate parts of this session. 
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Time: 4 hrs* 



Goal : 



Overview: 



Activities: 



Time : 



SKILL GROUP II * 
SWINE 

SESSION #9, P. 1 



PRODUCTION PLANNING 



will gain ability to analyze swine projects in terms of 
profit and lossT 



The economics of high and low production operations will be ana- 
lyzed with regard to nutrition, housing, disease, and management* 
A thorough. understanding of these four areas and the variable, 
costs involved therein are necessary to determine the feasibility 
of possible projects - 9 or to make suggestions concerning the 
improvement of existing ones* 

This exercise will be conducted in the classroom* Included in 
the session will be mathematical principles used in profit-loss 
analysis for livestock operations; and a discussion and cost 
analysis of two swine production operations (high production-low 
production) with regard to assumptions, available resources, in- 
puts, housing, disease, nutrition, and management* 

trainees will be asked to analyze their swine project using 
records they have kept and information they have gathered* Each 
trainee is required to provide a written analysis of the 
project* 

Subjects which will be emphasized continually throughout the 
class are information gathering skills, assessment techniques 
necessary for planning, and how to make recommendations as an 
agriculture extension agent* 



15 Min. 



60 Min. 



Trainer introduces the concept of production planning by asking 
trainees to review their records and give opinions as to which 
information they think has bearing on profit and loss* 

Trainer goes over the mathematics useful in analyzing swine pro- 
duction for profit and loss* 

Trainees will .share questions concerning the mathematics previ- 
ously discussed* 
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• SKILL GROUP II 
SESSION V9i P. 2 



45 Mih. 



60 Mini 



Using a description of a small scale-low production operation, 
based on information available about country of ^ s ^^t, 

trainees in small groups analyze the situation and determine 

whether it merits change or not; 

Given a description of a high production operation, trainees in 
small groups make recommendations concerning the operation. 

fin Min" Trainees in groups begin to analyze their swine project for 

60 Min. p"f "Hud loss. (Thl trainer should be available as a resource 

person.) A written analysis of the project, with recommend a- _ 
tions" will be due within three days. Trainees will use records 
ch ey have kept and will be responsible for gathering information 
such as markqt price, feed price, etc. 

M aterials: . Blackboard , chalk 

.Paper, pencil 

.Calculator ! 
•Record book 

.Livestock Guidelines - . CfAno}ttirfl 

Farm Accounting and Bu siness Analysis , James and Stoneburg, 
'ISlsg^ iiraty Pres. , 19 108-123, 208-249 

.Local Newspaper, Receipts from feed store 
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SKILL_GROUP HI 
RABBITS \_ 
SESSION #1, P. 1 

\ 



OVERVIEW 



Time; 
Goal* 



2 hrsi 



Overview: 



^9 ^M^-n^ and. analyze different rabbit projects as management 
systems using the development continuum framework. 

Trainees will have received Mintrbduct 
continuum of high to survival production with the 5 principals ^ 
a F®as of nutrition, management , diseases and parasites, genet/- , 

ics, and housing as it, relates to rabbits. Trainees visit 2_ 

different rabbit projects involved in different levels of rabbit 
care and production during the first hour. The second hour is 
spent discussing rabbit production, the developmental continuum, 
and rabbit raising in their host country. 



Act i vities : 



Time: 
10 Min. 
45 Miri. 



_5j*ln. 



20 Min. 



30 Min. 



10 Min. 



Materials: 



Trainer introduces the class and reviews training goals. 

Trainer reninds trainees of the developnfent continuum and re- ^ 
calls the discussion during the barn walk-through in Livestock 
Development: Session I. Trainees visit 2 different rabbit proj- 
ects. Trainer reminds trainees of the value of observation and 
u ? in ? t^r^* ?®tc^oks__for_^co\rdliig these observations; 

Feede balrig used, breeds, type of housing, obvious management 
problems, presence of diseases and parasites* etc. 

Break r — - - — — 



Trainees in small groups list /similarities and differences be- 
tween the 2 /projects _ visit ad A Mnd develop a group opinion oh why 
there are differences between; the twoi 



Group reconvenes and shares findings. In the large groups^ 
trainees rate each project (using the 5 component parts) from 
high to survival level production. Trainer elaborates on what 
actually exists in a, high, moderate, and a survival level proj- 
ect, using specific example?. 



4 



Trainer asks each trainee to write one example of how the devel- 
opment continuum might relate to possible future projects in the 
host country. 

•Cages J 
•Rabbi t| _ 

.Classroom, chalk, blackboard 
•Field, notebooks J_ _ 

iThe Livestock Training Guidelines 
•the Training Rabbit Projed* 
•The Extension Class on Problem Solving 
•A Local Rabbit Project 
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SKILL GROUP III 
RABBITS 

SESSION #2, P. 1 



CONSTRUCTION 



1. To acquire knowledge of space requirements, basic construc- 
tion techniques, and shelter requirements for rabbits. 

2. To examine group process. 

In this session trainees gain basic knowledge of construction of 
rabbit hutches appropriate for their host country • Rabbits are 
^f**? 3 ^ animals and due to their nature cannot be allowed to 
"free range" as can other ariimals. In order to have a viable 
project the trainees must have a basic knowledge of. construction 
techniques. This session is split into 2 parts. The firstpart 
is 2 hours in length and includes activities 1 through 6. Dur- 
ing this phase the group sees examples of different rabbit 
cages, decides how they wish tb build theirs, organizes into 
small groups^ iift ?ut the needed materials, and finally obtains 
all the materials needed to begin constructions The second part 
is also 2 hours in length and involves construction of the 
cages | waterers, and feeders. fctt is probable that the cages 
cannot be completed in 2 hours and that trainees will need to 
finish them oh their own time.) 



1. The trainer states which goals are to be completed and gives 
a brief introduction to the topic arid how the 4 hours are to 
be used. 

2. Trainees will individually examine 2 different examples of 
??^i?_9 a ?? 8 ^this could include the temporary housing for 
the rabbits in the^*5i project and one local project), con- 
centrating on design possibilities, measurements, etc. 

3. Trainer facilitates a large group discussion in which 
trainees analyze the 2 cage designs they have seen and re- 
flect oh their differences (use of local materials, useful- 
ness, and appropriate levels of development for their host 
country). 

/ 
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SESSION #2, P. 2 



. Trainer distributes design plans and trainees analyse them 
±n small groups, comparing these designs with the two oe 
signs" thef haveWned physically. In the large group, 
trainees decide on the design to be used for the training 
center's rabbit project, including cages, waterers, ana 
feeders! Trainees draw up a list of needed materials and 
organize into small task groups. 

5. Trainees in their task groups reflect on the group's process 
in Step 4. - g 

6. Trainees obtain the needed materials (through purchase and 
scrounging around locally 5* 

7. Trainees build the cages, waterers, ancTfeeders. Staff mem- 
bers provide needed information and support, and observe 
group process* 

8. Trainees and trainer discuss how they worked together as a 
group* 

(Subject to revision based on the group's decisions) 
.Hammers, nails, saws, wood, wire mesh flooring, bottles, cans, 
and a square* 

.2 physical examples of different cages. 

.Design plans for waterers, feeders, and cages. 

.The P.C. rabbit training project 

. Raising Rabbits by Harlan Attfield 

. Raising Rabbits the Hbdern^tey by Sob Benett 

'Extension classes on Community Organizing. 
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RABBITS 

SESSION #3, Pi i 



RECORD KEEPING 



Time: 2 hrs. 



Goals* 



Overview: 



1. To introduce the concept of keeping precise feed, breeding * 
and product ion records for rabbits to the trainess. 



2. To establish a record kee 
projects. 



format to be used in future 



3. To learn how to tatdb numbers into the rabbit's ears arid 

examine this practice in the content of a traditional vil- * 
lage structure with illiterate. farmers. 

Due to the rapid reproduction of rabbits, precise breeding 
records are imperative to good management at "all levels of pro- 
duction. Number tatooing is needed to .keep track of each ani- 
mal. For production planning to keep profit or loss records 
arid to determine feed/gain ratios records must be kept. The 
trainees are shown how to tatoo a number into the ear of a rab- 
bit; then trainees tatooi L In the classroom, the group evaluates 
?_^*?f?¥?? t _?y??? ,n ? ?^_ r ??°?^_^??P? n S ™^^*? cu8 ???_ their appro- 
priateness, to their future projects* From this trainees draw up 
their own record keeping system for feeding, breeding, and pro- 
duction. 



Activities: 



Time: 
5 Miri. 
10 Miri. 



Trainer introduces the class arid goals. 

Trainer demonstrates - how to ear tatoo a rabbit, (it is best to 
have one trainee securely hold the rabbit while another swabs 
out the ear with alcohol. Then the trainer should position him- 
self so that the group can all see while tie lightly tattoos in 
the number) • 



5 Min. 
40 Min. 



Trainer solicits feedback on his or her demonstration. 



Trainees practice the procedure on several more rabbits. (The 
trainer should stand back and have one trainee hold the rabbit, 
°5®_?^?k out the e ? r >_ ?5^ otfe more tatoo the number. Here the 
trainer can best work as a coach and be reassuring to those who 

aire ^?Y* n ?_^?I* cu ^y5* ?? a i n ? r ? 8 ^ *? any trainees felt ill 

at ease performing the procedure and 'facilitates expression of 
any such feelings* ; ; 
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40 Mini 



20 Min. 



Materials: 



trainer distributes 2 or 3 different examples of rabbit record 
keeping systems for the trainees to examine. The trainees dis- 
cuss the points in the records to clarify the reason for each. - 

Trainees in small groups select the better points from each sys- 
tem and develop a system they consider appropriate to their host 
country. <Trainer facilitates the process. 

•Rabbits 
.Ink 

•Needles 

•Cotton - 
•Alcohol 

i3 sets of records 
•Blackboard and chalk 
•Pencils and paper 

^ Raising ^ahbtts by Attfield* pages 31 to 37 

• Raising Rabbits the Modern Way by Bennett, page 77 

iThe ?.e* Gaining Rabbit Project 




/ 
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SKILL GROUP III 
RABBITS 

SESSION, #4* P. 1 



Time: 2 tits. 



REPRODUCTION, BREEDING, and SEXING 



Goal &: 



OverviewJ- 



1. To mate rabbits, determine the sex of an 8 week old rabbit, 
palpate a pregnant doe^ and describe the reproductive cycle 
of rabbits. 

2. To familiarize the trainees with these basic practices of 
rabbit raising and fit these practices into the develop- 
mental continuum. 

The session is divided into 2 parts. The first part takes 
place in the barn where trainees mate 1 breeding pair^ palpate 
the pregnant does, and sex the fryers. The second session, 
occurs in the classroom where trainees reflect bti theskills 
just learned, come to consensus on their validity in future 
projects, and apply what they have learned. 



Activities: 



Time: 



5 Mih. 



10 Miri. 



Trainees observe the breeding of a buck and doe; (Trainer 
should be sure to place the do^ in with the buck and not vice 
versa. Breeding is best done in the cool of the morning or 
evening.) 

Trainer demonstrates the 3 correct ways of holding a small, a 
medium^ and a large breed rabbit, trainees practice holding the 
rabbits. 



25 Min. 



30 Min. 



15 Min. 



Trainer demonstrates the proper method of sexing fryers. Small 
groups practice the procedure. The trainer circulates among the 
groups to answer questions and assist. 

Trainer demonstrates how to palpate a doe (at 14 to 21 days of 
gestation) to detect pregnancy. Again the grdtip divides into 
subgroups to practice this procedure. 

Trainer leads a discussion on the use of these techniques and 
their applicability to host country projects in light off infor- 
mation gathered during the PTR. trainer asks if anyone cSn 
think of different methods for determining the appropriateness 
of the techniques . 



ERLC 
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SESSION #4, P'.\2 



Trainees divide into pairs to discuss any discomfort they ri 
have felt with any of the procedures just practiced. 

Trainer calls for questions on each stage of the reproducti 
cycle of rabbits • 

.Rabbits (fryers, does, and bucks) 
.Cages ^ - - -_ 

; Blackboard, chalk, __and 1 Handout 
. Raising Rabbits - VITA 
^ Raising Rabbits by Bob Bennett 
•The P»C. Rabbit Project 
^Guidelines 



SKILL GROUP III 
RABBITS 

SESSION #5* P. 1 



FEED RATIONS 



Time: 2 hrs. 

5£2i* Tc> balance one high production feed ration for rabbits that 

meets the National Research Council requirements, using ingredi- 
ents commonly found in tropical feedstuffs of their host coun- 
try. 

Overview: Balancing an improved feed ration is the first step towards the 

development of a profitable rabbit project. Therefore, the 
trainees will spend time learning, the nutrient requirements of 
rabbits, the relative nutrient values of various tropical feed- 
stuffs, arid how to balance the two. The class is divided into 2 
sessions. The first session includes a discussion of high to 
low production _ feeds - 9 _ rabbit nutritional requirements* National 
Research Council requirements, arid the purpose of crude protein * 
met aboliz able energy, calcium* phosphorus, and lysine in the 
^ et ^__? T1 _ t be second session the trainees balance a feed ration 
to National Research Council requirements, using feedstuffs 
available in their host country. 

Activities: 
Time : 



5 Miri. Trainer introduces the class goals. 

5. Mini Trainer asks trainees to recall the introductory session on 

feeds and rations^ and explains that today's session follows up 
dri the earlier brie with specific reference to rabbits. 

15 Min. Trainer leads a discus sibri bri high tojLow production feeds arid 

their Impact on rabbit production, using examples that are host 
country specific. 

N 

_ _ _ __ _ ; __. _\ __ 

20 Miru Trainer presents the National Research CburicilNutrierit require- 

ments for rabbits. Trainees discuss validity of the require- 
me ? t ? in tll e development of projects, examining each x poirit in 
detail. \ 

20 Min, drainer discuss ® 8 the purpose of Metal izable energy, Crude \ 

Protein, Calcium, Phosphorus, and Lysine iri the balanced feed 
rations 

10 Min. Break 
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SESSION #5; Pi 2 



AS M , n Each trainee will balance brie high production feed ration for 

45 Min. rabbits! The trainer will work, as needed, with each trainee 

individually to assist in the balancing process. 

Materials: .Blackboard, chalk 

iPaper, pencils 
.Calculators 

.Fee d and Nutrition by Ensminger 

.National Research Council Nutrient Requirements^^ Rabbits 
.The Livestock Guidelines 

.Livestock Introduction to Nutrition and Feeds Classes 
.Extension Class on Basic Nutrition Concepts 
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SKILt GROUP III 
RABBITS 

SESSION #6, P. 1 



Time: 2 hrs, 



SLAUGHTER and POST MORTEM 



Goals : 



Overv iew: 



1. To become partially desensitized to the killing of animals. 

^" ® U8 P eri ^_??9^i 0 ??" judgement and to observe how to proper^ 

ly skin a rabbit in order to preserve the pelt for tanning. 

3. To learn the steps involved in a post mortem procedure. | 

To work in a rabbit project the trainee must know proper 1 
slaughter x dressing* and post mortem procedure if the project is 
to be profitable. The trainees split into 2 groups and one \ 
trainer goes with each group. Each 2 trainees will kill and I 
field dress one rabbit. The trainer demonstrates post mortem I 
procedure arid the trainees practice the procedure on the rabbits \ 
they slaughtered. ' 



Activities : 



Time: 



5 Min. 



15 Min. 



10 Min. 



35 Min. 



15 Min. 



Trainer introduces the class arid goals. 

Trainer demonstrates lidw to slaughter a rabbit in the manner 
used in the host cburitry. 

Trainer encourages trainees to express any ambivalent or nega- 
tive emotions they experienced while observing the killing, 
while trying to help the trainees place this skill within a vil- 
lage context. (See Trainer Notes). 

Trainer hands up skins and prepares the carcass for the post 
mortem without commenting oh the steps he or she is following. 
After observing* trainees in pairs review the steps followed by 
the trainer. \ 

The pairs repeat the procedure. (Due to the emotions involved 
in this task, at least 2 trainers should be available to provide 
assistance. This is a skill that can also be peer taught since 
there are usually trainees with this skill.) 



When the hide is j^e^^ oat on a 

flat:- surface for examination. Trainer conducts a discussion on 
the physical positioning, ideritif icatibri* and characteristics of 
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30 Miri. 



10 Min. 



Materials: 



Trainer Notes: 



the various organs (heart* lungs, liver, stomach, intestines, 
kidneys, etc.)? and points out any indications of disease para 
sites, or abnormalities, pointing out the contrast between 
diseased and healthy organs. 

the pairs conduct a post mortem exam of the rabbit they slew, 
examining the organs in the same order and for -^""Jjj^ 
tween the various rabbits, and share any indications of disease 
or parasite presence; 

At the end of the session the trainer will ask the trainees to 
reflect on what they learned technically from the session how 
they dealt with their emotions, how this skill can be applied^ to 
their host country, and how overcoming negative motions in this 
instance can be related to other aspects of adaptation. 

.Sharp knives 

.Hammer or hoe handle i 
.Razor blades / 
.Twine 

.Water and towels / 
.Rabbits (the more the better) 

.The Peace Corps Rabbit Training Project „ .^.-i 

,K Local Rabbit Project (as a supply of additional Rabbits) 
. Raising Rabbits - VITA - page 47 to 51 / 
People who have not slaughtered animals of ten react with very 
strong emotions the first time(s) they observe or participate in 
slaughtering. The trainer must be acutely aware of and sensi- 
tive to these emotions. It is also important that trainees 
learn to place slaughtering of food animals in the context of 
Third World practices and nutritional needs and to relate the 
discomfort they may feel in this situation o the cultural 
adaptation process in general"- Although the trainees can pro- 
vide much of the support which trainees often need during this 
activity, tha value of peer support should be maximized. 
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SKILL GROUP III 
RABBITS 

SESSION ?7, P. 1 



DISEASES and PARASITES 



T ime : 2 hrs. 

Goal 8-i 1. To become familiar with the common internal arid external 

parasites of rabbits. 

2. To recognize these parasites and be able to treat for them. 

3. To receive information on the 3 most common rabbit diseases 
in their host country including their prevention, diagnosis, 
and treatment* 



A ctiv itie s * 



Overview: Rabbits are delicate animals that contract disease easily (espe- 

cially in the tropics) when stressed. If these diseases are not 
prevented, or cur^d thejr can destroy a projects pjrofitfi The 
class Is split into 2 sessions. The first session involves 
treating rabbits for ear .mites and coccidiosis; the second ses- 
sion deals with the prevention, diagnosis, and treatment for 
ear mites, coccidiosis, pneumonia, sore eyes, and ca^ed udder. 



Time 

10 Min. Trainer introduces the class and goals. 



10 Min, Trainer asks trainees to individually refer to their field note 

books for references to diseases they have seen on field visits 

A n _ their _ownjroject t and indicates Lthat _today f s session will 
provide direct experience in dealing with rabbit diseases. 

t 

40 Min. Trainees read the label on the sulfa drug used as a coccidio- 

stat, mix it with water in accordance with the prescription, and 
give the treatment to a rabbit. The group also mixes up the 2:1 
formula of vegetable oil and kerosene and swabs it into the in- 
fected rabbits ear. Trainer demonstrates as necessary. 

20 Min. Trainer asks trainees to describe as best they can the. sympt^ms ^ 

for whi ch t hejL-treated— i^the^irst^part~of the session. 
~ — Trainer then discusses ear mange and coccidiosis, how they are 
detected, treated, and prevented. 
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Dialog bri the 3 rabbit diseases. Using concrete examples 
trainees have seen in the field visits, trainer discus se^ the 
diagnosis, prevention, and treatment of the 3 diseases , refer- 
enced by specific conditions from the host country. With refer- 
ence to the development continuum, the trainer dialogs with the 
group on the applicability pf the practices learned today in 
their host country. 



.Malathiqn 
•Cotton and sticks 
•Coccldiostat 

•Rabbits £pref errably diseased) 
.Blackboard, chalk 

.The Peace Corps Training Rabbit Project 
.A Local Rabbit Project 



Materials : 



•Vegetable oil 
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SKILL GROUP III 
RABBITS 

SESSION #8, P. 1 



PRODUCTION PLANNING 



Time: 5 hrs. 

1* To perform a jcbst analysis to determine profit loss* 

2. To apply feed/gain ration and production planning to realis 
tic levels of projects in the host country. 

This is a classroom session conducted during the last week of 
training* _The first part involves determining the feed/gain 
ratio for rabbits and determining profit or loss margin* The 
second part covers how _this data and process iwy affect their 
future projects* The thirdpart will be to see how this analy- 
sis can be used in various levels _ of _ production, and should be 
related to realistic production levels for small farmers in the 
host country* The fourth part involves analyzing and making 
management decisions based oh 2 different management level sce- 
narios (one for moderate and one for survival production? • 



Goals: 



Overview: 



Time: 



70 Min. Traiheesgo intpthe local cbnmuriity to determine the price of 

feeds and nra^t from the local _ contacts . Trainees perform a cost 
analysis of their profit (including feed/gain ratios, cost of 
feeds, and sale price for meat)* 

30 Miri* Trainer f acilitates a large _ group discussion on the validity of 

this exercise for the trainees 1 future projects and about how a 
cost analysis could be undertaken in their villages* 

16 Min. Break 



20 Min. Discussion on how this cost analysis and feed^ain_rati08 can be 

used in production 

host coOTt^ry._.spectfic aird"^iways provide examples from typical 
_ — situatrons encountered in country* 

50 Min. Working through a prewritten scenario for rabbit production at _ * 



low management production levels, trainees make management deci 
sions aad recommendations for measuring prof it concerning riutri' 
tion, diseases, management, genetics, and housing* Trainees 
work in small groups and trainer facilitates* 

60 Min. The previous activity is repeated for moderate to high produc- 

tion levels. 

Mate rials : .Livestock Production Planning Scenarios 

•Livestock feed consumption records 
. Rai s ing Rabbits - VITA - pages 39 to 44 
•Merck Manual oF Veterinary Science 
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SKILL GROUP IV 
POULTRY 

SESSION Ili F t 1 



PR E PARATION AND CARE FOR\ DAY OLD CHICKS 



Time: 1 hi, 



Goals: 



Barn 
1. 

2. 

3. 



To learn how to brood, fee3, and care for 50 day old 
chicks. 

To compare different methods of raising day old chicks 
(cage vs. floor housing 5 i 

To help them improve their observation and record keeping 
skills. 



-Overview :- 



This session is held on the day the chicks arrive from the 
hatchery.. Based on reading, the Livestock Guidelines ahd^Prac- 
tical Poultry RaisJ ig Manual, and with the equipment provided , 
trainees divide in two groups. One sets tip a deep litter floor 
system, with a metal hover and ah electric light bulb as a 
source of heat; the other, a battery brooder cage system with a 
kerosine lantern as its source of heat. Besides learning how 
to raise chicks in two different housing systems, the trainees 

W± ^_ C 9?P?1"? _ a ?^_? v ?^ u ?? e _^?_?y? t ? ta ? _ by recording feed cdn- - ^ 

sumption and weigh gains of the two different groups^-— ' 



Activities: 



Time: 



rUMih. 



20 Mih. 



20 Min. 



i0 Mini 



State goals and relevance of the session. Trainees divide into 
two groups to work on the different brooding systems with a 
trainer facilitating each group. 

Trainees work oh the brooding units adjusting heat sources, 
providing feed and water * placing wood shaving on floor, weigh- 
ing feed and chicks and recording that information bh charts. 

Alternate groups to observe what the other group has done. A 
discussion is faciliated on the advantages and disadvantages of 
each system, and the appropriateness for where they are going. 

Convene in large group. Review the responsibilities for caring 
for the animals and ask trainees to critique the one hour ses- 
sion. 
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Katerial&4- 



TratftM^otesj 



.Baby chicks 

.Demonstration unit bn farm 

•Battery brooder /kerosine lantern 

•Metal hovel /light bulb 

. Feeders y waterers 

•Feed and_ scales 

i Record charts 

•Livestock guidelines 

•Practical Poultry Raising Manual 

TH<s miist be one of the first session in order for trainees to 

S«™i Sili 6-th 3£dg£ 
ZZ - ^u~r- cpQQions such as vaccination ana s-L^ u S n 5 er 

SI cldS/sro I "or chicks should * 
of their rapid growth rates. 

1 iii fiMHrare this session. Different methods 

Two trainers should facilitate cms ses»xu 

of raising chicks which may be more appropriate can be used in 
stead of the method mentioned. v ^ 

Trainees should prepare for this session by reading ^re- 
quired material. This session should be lengthened especial y 

" of the required equipment, such as waterers, etc, has 
not beta Purchased or contructed. If possible, a construction 
session can be incorporated into this session. 
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SKILL GROUP IV 
POULTRY 

SESSION #2, P. 1 



CONSTRUCTION 



Tim€W 2 hrs. (In barn) 



1. 



Goals? 



2. 



To provide needed equipment for the animal barn (feeders, 
waterers, pens, laying nests* roosts etc). 

To learn how to construct the above mentioned equipment 
using local materials and resources. 

3. To learn how to work together in small groups on tasks and 
practice possible skill transference. 

Based on reading assigned before the session, trainees become 
familiar with different designs of equipment.. Trainer also be- 
comes familiar with the construction skills of those in the 
group. When trainees are broken into small groups tQ construct 
equipment, those trainees with little or tib experience are 
placed with those who have more; Trainers should avoid teach- 
ing construction skills Snd allow the process of skill trans- 
ference to occur among the trainees; 



Activities: 



Time : 
10 Min. 
15 Min. 



80 Min. 



15 Min. 



Materials: 



State goals and relevance of the session. 

Lists group jtasks that are necessary and others that the 
trainees i might want to. Facilitate the formation of small 
groups -with a mix of eicperienced arid less experienced trainers 
within each group; 

Trainees within their~groups work on tasks* Possible tasks may 
be pen construction, feieder and/or waterer construction, laying 
nests ^ hovers^ etci 

Observe and critique equipment built and solicit feedback on 
skill transference. The importance of skill , transference when 
dealing with farmers is emphasized; 

; Saws 

•Nails 

•Hammers 

;Wood - 
; Chicken wire 

.Practical Poultry Raising Manual 
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altered, 

,o trainee,. WiU_i«S use of .cr ap. '^^^^aslder the 

assj^Sw? 1 Sinsf* & rfii — 

or those that are expensive for the small farmers. 



r 
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SKILL GROUP IV 
POULTRY 

SESSION #3, Pi 1 



HANDLING AND CULLING OF CHICKENS AND CARING FOR BROODY HENS 



Time: i hr. (In barn) ; 

Goals: 1. To learn proper methods of catching and holding chickens. 

2. To become more comfortable- working with the animals* , 

3. To become knowledgeable about the egg laying indicators by 
handling arid observing laying and nori-laying chickens. 

4. To become more familiar with the characteristics and the 
care of broody hens. 

This session is performed with three trainers operating three 
similar but different field sessions. One is handling and 
observing egg laying chickens, another is handling and observ- 
ing non-laying chickens, and the last is handling and observing 
broody hens. All these sessions run simultaneously with three 
groups of trainees rotating every 15 minutes. In order that 
trainees become niore familiar and comfortable handling chic- 
kens, this skill is repeated at every session. 



Activities.: 



5 | . m 

Time : \ • 

10 Min. State goals and relevance of the session. Divide trainees into 

three groups. to work at different stations with trainers. 

' L 

15 Min. Egg laying station . Trainer demonstrates how to catch arid hold 

a chicken. Trainees practice this skill. Trainers show the egg 
laying characteristics (bright red comb, bleached beak, shanks, 
expanded bones,; etc.) and trainees observe these traits being 
displayed. 

15 Min. Noii^gg -laying stafeion^ Trainer demonstrates how to catch and 

hold a chicken. Trainees practice this skill. Trainer shows 
the non-egg laying characteristics (dull shrivelled comb, yel- 
low shanks, closed bon£S, etc.), and trainees observe these 
traits being displayed. 



15 Min. Broody hen station. Trainer demonstrates howvto catch and 

* hold a chicken. Trainees practice this skill * trainees 

observe characteristics of a broody hen (sitting on eggs, 
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defensiveness cackling, etc.). trainer .i^lttatw how to = 
prepare a broody pen (dusting with pesticide, placing bird on 
egg, etc.). 

. 5 Min. Critique the brie hour session with the whole group of trainees 

and staff. 



.Livestock Guideline* 

Practical Poultry Raising Manual - - 

.Demonstration Unit on Farm with laying, non-laying, and broody 

hens. 

handling the birds during their free time. 

Different skills can be incorporated or.substitutej ses- 
sion (e.g. feather clipping, treating for lice, debeaking, 
etc.). 

One trainer cari handle all three stations if the number of 
trainees is less than seven. 
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mCCINATION FOR NEWCASTLE DISEASE 



Time: i hr* (In barn) 



Goal 8 : 



Overview: 



To demonstrate, to trainees how to properly administer riew- 
castle vaccine, via the drinking water method, to nine day 
old chicks. 

2» introduce' the concepts of method demonstration arid peer 

teaching experientially. 

; . ./' 

/ — 



This session demonstrates one method of vaccinating poultry 
and gives the opportunity for a few trainees to volunteer, pre- 
pare and present a field session. Before the session the 
trainer facilitates the preparation for the session with the 
lead trainees and makes sure ail required equipment and infor- 
mation is Available, trainees then demonstrate how to vacci- 
nate the chicks to other trainees. 



Time : 



5 ^in. 



15 Min. 



15 Min. 

/ 



15 Ml-iii 
15 Min. 

5 Min. 



Trainees leading groups will complete the following: 

1 

•State goal number brie arid the relevance of the session. 



0ne _8 rou P leaHer introduces the safety precautions it; using 
a live vaccine and aowe background information of the 
disease. \ 



manner 



In a step By step mantaer another group leader shows how to 
properly store, open, Wx, and administer the vaccine in the 
drinking water. \ 



Vaccine _ is admiriisterd by volunteer in the ~groupi Unused vac- 
cine arid vials are properly disposed. 

Group discusses appropriatness of vaccination in villages- pos- 
sible problems they may encounter overseas with vaccination 
(e.g. expired or unavailable vaccine^ poor quality, inappropri- 
ate doses for small farmers, lack of ref rigeratibril etc.JV 

\ 

Ask group to critique session. 
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Materials: .Newcastle vaccine with directions 
;Chicks 

^Livestock Guidelines 

•Non-chiorinated water 

•Powdered milk 

.Measuring cup 

.Waterers 

Trainer Notes: Before the session, trainer will have to help plan the session 
Trainer Notes^ ««_ iwt ^ ^ adv£mce t£ the 8che duled session. 

This class can be latticed before there are formal classes on 
Shod demonstration or t *« teaching.. This win engage «*5 
prepare trainees for future sessions that they will lead. 

This same format' can be used for other methods of vaccination. 
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FEEDS AND NUTRITION 



Tim e: 2 hrs. Classroom Session 



Overview: 



1. To learn how to calculate their own poultry ration. 

2. To become familiar with the nutritional values and defi- 
ciencies of different feed ingredie l8. 

3. To utilize arid develop problem solving skills through 
trial and error arid resource finding/utilization. 

This session shows trainees how to utilize feed tables, riutri^ 
tionai requirements, and sample rations in order to to calcu- 
late their own assigned poultry ration. In doing this exer- 
cise, trainees learn about the values of different feed ingre- 
dients and how to ^fi? 1106 , these ingredients in order to satisfy 
'the minimum nutrient requirements of poultry • They will also 
learn that nutritional requirements are based on age, produc- 
tion purpose, and type of fowl. 



Activities^ 



Time: 
5 Min. 
36 Min. 

15 Min. 

10 Min. 

60 Min, 



State goals and relevance of the session. 

Ask trainees if: they understand the assigned reading, and re- 
view material as may be requested by trainees. 

Trainer does a portion of a ration on the board all-swing 
trainees to assist. 

Lists requirements for the poultry ration problem that each 
trainee must calculate (eigi, each trainee hand in their own 
ration, minimum of five ingredients etc, choose their own fowl 
ration etc). 

Trainees are allowed to start calculating ration in class. 
This allows trainer and/or training assistant^ to help trainees 
with any difficulty. The assigned ration is due the following 
week. 

•Livestock Guidelines 
•Practical Poultry Raising 
•Calculators, scratch p^per 
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Emphasize to trainees that before any skill or proficiency is 
developed in calculating a ration, the trainees must use the 
trial and error method to determine how much of an ingredi 
ent(s) can be used to satif y the nutritional requirement s) . 

rf,. largest difficulty trainees may have is performing basic 
nV&K skills. When demonstrating examples on blackboard, train- 
.. "should consider this possibility when this situation arises- 
drainer should encourage those who have no problems with math 
to help those who do. 

Emphasize to trainees that the difficulty of the assignment is 
to provide trainees time to practice calculations and become 
more familiar with various possible feed ingredients. 
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FOWL POX VACCINATION 



Time: 



1 hr. 



Goal : 
Overview: 

Activit xe 
Time: 
5 Min. 

30 Mih» 

iU Mih. 
15 Min. 

Materials: 



To be able to vaccinate a chicken for Fowl Pox by the wing web 
stab uathod using a live vaccine. * 

This is a field exercise. It includes a discussion on Fowl Pox 
Disease, a demonstration by the trainer on proper methods of 
handling vaccine, application, disposal, preparing the chicken 
pen for vaccination, and vaccinating for Fowl Pox. 

Each trainee practices vaccinating for Fowl Pox using a live 
vaccine via tbe wiug web stab method. The remaining time is 
used to discuss the problems in vaccinating within the develop- 
mental frarae work. 



State goal and conduct a method demonstration of proper handl- 
ing, mixture, &ppi;";cMtion, and disposal of vaccine. 

Trainees, working as a tosarn^ prepare the pen and flock for vac- 
cination, trainees take tart»3 vaccinating y catching, and hold- 
ing birdc*, each assisting e*::h other. After vaccination, they 
re-arrange the pen, dispose of the unused vaccine j and record 
the event oil the pen record chart. 

Discuss the prevention, control, transmission, and symptoms of 
Fowl Pox diseases. 

Facilitate a discussion on potential problems with vaccination 
in Thii-d World Countries. Topics include lack of vaccine or 
ref rigeratici on hold vaccine, cost, unused expired vaccine, 
and vaccine produced and marketed for larg& poultry operations. 
Trainer relates possible problems with vaccination as ati "in- 
appropriate technology" to Extension Session Approaches to 
Development. 

•Flock of 3-t veek chickens 

• Fowl Pox vaccine: directions 

•Wing stab applicator 

•Device to keep vaccine cold 

•Dr* Saisbury Manual on Poultry Diseases 

•Guidelines 

•Vaccine 
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9 



POULTRY DISEASES 



Time: 2 hrs. 



Goal: 



Overview: 



To understand the causes, transmission, symptoms, prevention 
arid control of major poultry diseases. 

This is a classroom exercise. The first half hour will deal 
with disease in general, different agents that cause disease, 
and how disease is spread,. The next half hour will deal with 
the control of disease, different types of immunity, and how 
vaccines work. The last hour deals with specific diseases that 
affect poultry. 



Activities' 
Ti me z 
30 Min. 



30 Min. 



60 Miri. 



Materials: 



trainees brainstorm arid discuss different diseases they arq 
familiar with^ which, are contagious^ and how (if treatable) 
they are treated. What diseases might they see overseas that 
we do hot see iti the US? A discussion follows on the different 
types of pathogenic agents Which ^ause disease, 

Tr&inees discuss disease that they have been vaccinated for or 
will be btice they are overseas. Discussion leads to Kbfy vac- 
cines work* different types cf a immunity, and different 
methods of administering vaccine. 

Trainer makes a bridge between this session and the Extension 
Sessions on Health. 

Trainees compare similarities of poultry diseases, listed in 
poultry guidelines, with human diseases, types of vaccine used* 
etc. 

Trainer conducts role play(s) in which trainees practice ex- 
planation of animal disease and control to rural villagers. 



.Clasroom* board and chalk 

oDr. Salsbury Manual of Pot 

.Poultry Guidelines, pp. 26-36 



ii t ry Diseases 
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time: 1 hr. 



COMPARATIVE FOWL RAISING 



Goal: 



Overview: 



To apply knowledge and experience about poultry raising during 
training to different but similiar animals. 

This is a classroom exercise . The trainee summarize what they 
have learned about poultry raising in terms of breeds, nutri- 
tions disease, and housing. They then discuss different but 
similar animals (ducks and guinea fowl). They compare the 
similarities and dissimilarities in raising these animals, make 
some generalizations, and then apply what they know to a some- 
wha t di f f e r e rit si tua t io ri • 



Activities : 



Time: 



20 Min. 



20 Min\ 



Trainees in three small groups review what they already know 

about poultry breeding, nutrition, disease and housing, an i 

each group prepares a short writ ten i summary. The groups report 
but to the large group 3 for questions, additions, and clarifi- 
cations by other trainees and the trainer. 

Ask trainees what they know about ducks and ? a i nea _f<>wi . 
Trained brainstorm and reflect on possible- simiiariti® be- 
tween raising ducks and guinea fowl and raising chickens. 



Trainer lists similarities and differences 
followed by discussion oh. similarities . 



Clarification is 



20 Min. 



Trainer leads a discussion on comparative learning in animal, 
raising. Trainees discuss* brainstorm, and apply new knowledge 
to different hypothetical situations. (See Trainer Note). 



Mate* is is: 



Trainer Note: 



^Blackboard, chalky classroom 
.Raising Ducks , USDA Publication 
.Raising Guinea Fowl USDA Publication 
.Guidelines oh duckf and guinea fowl. 

The poin might be made that learning by analogy is an impor- 
tant Skill for the development worker in all areas, not just in 
technical matters. 
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4>RQPUCTI0N PLANNING 



Time: 2 hrs. 



Goals: 



Overview: 



Activities^ 



T"imei- 



i. To plan a poultry project using Inputs such as feed con- 
sumed per bird, cost of eggs, feed to gain ratio* and aver- 
age percent production. This is for a moderate level pro- 
duction project. 

^* .P 11 ^ 6 ? 8 ^ 311 ^ w ^ at inputs may not be appropriate for a iur- 
Y*Y a l l e Y?* P r °j ect and what provisions may be appropriate 
for the small scale farmer. 

This is a classroom problem solving exercise summarizing infor- 
mation obtained In the field. The trainees review the records 
they have kept on s flock of birds they have been /raising. On 
their laying flock they determine feed consumed, eggs produced, 
cost of producing a dozen eggs, and if aay profit was made. 
Then they compare these figures with those recommended in their 
poultry guidelines ard evaluate their projects A discussion 
will follow oh the appropriateness of expensive inputs such as 
balanced feeds* exotic breeds, «*tci 



10 Min. 
15 Min. 

30 Min. 
15 Min. 

30 Min. 



State goals. 

Trainees review records they have kept on a flock of layers 
determining totfil feed consumption and egg production. 

Trainees determine average percent production* feed consumed 
P? r _ki- rc *i_9 ost to produce a dozen eggs, feed conversion ratio, 
prbfit/iossi 

Trainees compare their figures with those from the poultry 
guidelines which lists feed consumption, egg production, feet? 
to dozen eggs i Differences are discussed, reasons why* and hoi; 
to improve their management practices. 

Conduct a discussion on whether the input used on their project 
will be available or affordable for small Scale farmer. Topic 
for discussion is: high tech-high cost agriculture packages a 
suitable tool for rural development? 
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Discuss how appropriate technology can be applied ^ 
scale village poultry projects. Trainee 
and #R30. 

.Flock of laying birds etc . 
.Pen with feeders, waterers, nests, etc. 

Sord keeping syste. telling nusber of birds, feed given, 
eggs produced 
.Guidelines 



SKILL GttOUP IV 
POULTRY .__ 
SESSION #10, Pi 1 



SLAUGHTER/POST MORTEM 



Time: 2 hrs. 



Goal: 



Overview: 



To .slaughter and a iBS a chicken and examine the organs of the 
animal for possible parasites and disease symptoms. _• 

This is a field exercise. It includes a half hour of demon- 
stration by staff on how to slaughter and do c post mortem on a 
chicken. For the next hour the trainees divide into groups to 
work on their own chickens. The session ™ds with a half hour 
discussion on the application Of what, they did. 



Activities: 



Time: 
5 Mih. 
25 Mitt. 

90 Min. 

Materials: 



Trainer Notes: 



State goals and relate to training design. 

Trainer silently demonstrates slaughter, dress and post mortem 
on a chicketff while trainees observe technique. 

Trainees in groups of four recap the steps followed by the 
trainer. 

.Birds 

.Razor blades, knifes 
.Buckets and hot water 

.Dr. Salsbury teiftual^on^onitry Diseases > Basic Poultry 
Diagnostic Guide from Guidelines 



Although trainees cannot make disease diagnosis, ^ they can 
detect worms and they can infer that" a disease is contagious i. 
several birds show the same post mortem conditions* 

Trainer may point but that the credibility gained through these 
skills can be useful in entering a new community. 

By slaughtering and dressing a chicken, the trainees can com- 
pare how meat is processed in a village setting to how they 
easily purchase what they want to eat in a OS supermarket. 

Trainees can relate their fossible sensitivity to ahiuals (pets 
vs. food source) to enable other people to view the purpose of 
animals and their user 
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SKILL GROUP V 
GU&TS_ 

SESSION #1, P. 1 



INTRODUCTION and OVERVIEW 



1. To familiarize trainees with the methods of handling, 

catching, restraining, and throwing goats and present an 
outline of the daily care needed by goats. 

*£• To build ttie trainee's confidence in handling large animals 
and FamiliaiiU:* the trainees with the daily care of animals 
(i.e. that animals heed care^ hot 5 days, but 7 days a 
week). ; 

Th2 first hour will i>e spend in the field. There should be at 
least 1 goat per 4 trainees. Each trainees will practice 
catching aiid throwing a goat. Enough trainers should be pres- 
ent so that 4 trainee*, can work at a time. After everyone has 
practiced sufficiently theVgrbup will discuss the purpose of 
being able to properly handle goats. Then the trainer will 
assist the group i£i listing btit She trainees' responsibilities 
for the daily care of the goats. 

The second hour will be spent in class. The trainees will be 
asked ^o identify the purpose of goats in the. U.S., Third 
World ^ and their host country. They t^ill then be asked to give 
characteristics of low and high level production and rate the 
P.Oi training project with goats at one of these levels. Tills 
will lead into a discuss lea of the 5 components of livestock 
production and the need to balance each of these to the same 
level of production for greyest returns^ 



Activities :\ 



Tiiae : 
10 Mih. 
35 Min. 



Trainer introduces the class and goals. j 

The group should divide up into subgroups of 3 to 4 eacf.» with 
1 goat bri hand for each group . The trainer demonstrates the 
steps in catching ^ restraining, and throwing the goat, then 
the trainees all try it'at least once with the trainers present 
to assist. (The important thing for the trainer is to step 
back, relax, and let the trainees try— even if they fail the 
first time.} , 



/ 
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Trainer begins a discussion in which trainees identify the care 
needs of the goats (both daily and occasional). Trainees list 
the tasks to be done and then make for their completion. (The 
tracer pays attention to/the work being included on the list, 
allowing'trainees to decide what is to be done and .aking sure 
that everyone understands their responsibilities.) The lis- 
would normally include feeding, watering, milking, etc. 

Trainees list on the blackboard the yariou* purpose^ of goa|4 
in the U.S., Third World, and their host country. The statt 
works to generate discussion, include all points of view, dis- 
cuss their similarities and differences, and clarify any rbvi 
ous misconceptions. 

The trainees will characterize survival, soderate, ar.d high 
level operations in their host country. 'The traxaer questions 
the group and clarifies when necessary. Trainer oaks questions 
such as: "What is high investment'", "What is moderate invest- 
ment?", and "What is survival?" 

The P.C. training goats project is rated V the group as low, 
soderate, or high production snd reasons viU Je discussed for 
the choice. / ' ' i 

The trainees and staff will mention the 5 components of live- 
stock production./reminding the trainees that this concept na* 
already been introduced ±n an earlier session. The trainer 
asks questions td generate discussion, such as: : 

-"What characteristics have we looked at above in evalnat- 
itig^each production level?" 

-"What are "the most important, moot limiting, and most 
expensive feed ingredients?" 

-"Why do humans and .animals complete for food, oftentimes,- 
in the Tiiird World?" 

-"Is it always best to use native stock for projects?" 

-"What should you do before starting a project if your 
village has major morbidity or mortality diseases? 

The group discusses the 5 , Dmponents and their Interaction in 
each of the high, moderate, and survival levels of production. 
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Questions to ask: , 

/ -"Row -does each component effect the other?" 
/ __. .__ 

-"How does poor hut^Ltibti start a chaiii reaction of 
problems?" : ; 

/ ; 

-"Why should all 5 of these components balance at the same 
level?" 

Materials: .Goats, rope, and pens . 

•Blackboard arid chalk 
; • Guideline material 

•PTR trip, 

• Other ,L.S. classes (introduction arid overviews) 
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ANATOMY and CASTRATION 



Tfinc; 2 hrs. 

Goals' To castrate at least 2 bucks with a knife/ To emphasize the 

purpose of goats as meat producers , hot pet s . To learn one 
— credibility technique which, with practice ^ they can use as 

PCV's. 

^ m *°_i* 8 9 u8 ? a 5* v ? nt ?E es > disadvantages, and acceptability of 
castration by host country farmers. 

3- To familiarize the trainees with the most important parts of 
the goats and their functions. 

\_ 

To estimate the weight and age of goats. To give to 
trainees comparisons of age and weight and relate that to 
_ _- the nutrition of the animal • 

5. To give trainees an idea of what anatomical parts to look at 
in the selection of goats. 

6. To make comparisons of age and weight and relate that to the 
nutrition of the animal and estimate the weight of an animal 
in order to use medicines **.n the proper doses • 

Overview : This will be a field exercise with_4 goats, 2 does and 2 bucks. 

The trainees will be divided into 2 groups and each group will 
work with one doe and one buck. Anatomy parts to be included: 
Head, poll, horns, scent glands * wattles 3 teeth, heartgirth, 
barrel, hip bones, pin bones, triangle, udder* hock, dew claws, 
hovers, testicles, and vulva- The secprid part of the exercise 
- wi21 be iising tape measures and a -eightchart to estimate the 
weight of each goat. The third pa t will be examing the teeth 
of the 4 goats to esti mate the age of each. The fourth part 
will be a discussion on the diffei ices nutrition can make in 
the weight and size of an animal. 

Next the group will divide into two subgroups and take brie buck 
each. Each group will then castrate one buck. After this has 
been completed, the purpose of the castration and the conditions 
under which it is a recommended practice will be discussed. The 
discussion will take place in the barn and will involve the 
trainer working to ontablish a dialog with the trainees through 
questioning. 



. • 71 - 

83 

ERIC 



SKILL GROUP V 
SESSION #2, Pi 2 



5 Min. 



15 Min. 



10 Mini 



Activities : 
time: 

5 Mih . Trainer introduces the class and goals. 

Trainees divide into 2 groups And' each group takes ai> 
prepares them for examination by putting on a rope halt.r and 
tying them up. 

Trainees handle and examine the goats as the trainer discusses 
anftoSca^mnoi^ and points out important things to look 
for when selec' 'ng a goat. Trainer mentions. 

-Heartgirth, used to measure weight; 

-Head, whether or net it has horns (not an indication of sex, 

could have been dehorned); and 
-Teeth, .m explanation- of how they are used to determine 
age. 

Each grc up measures the heartgirth of a goat to determine its 
weight. (Points to remember are): 

1. Use a tape measure that reads in inches; 

2. Measure the heartgirth and read off the inches; 

3. Record the measurement in your field notebook; 

4. Look on the chart for the corresponding weight; and 

5. Discussion with the group about the valuable ^ure of the 
information when determining proper doses of medication. 

15 Min. Bach group examines the teeth of a ,oat to estimate it, age. 

(Points to :>e included are): 

1. The teeth give an idea of age only up to 5 years. 

2. Kids hav, 8 small teeth. Yearlings have 2 large front : teeth 
and 6 small teeth, 2 year olds have 4 large front teeth -«d 
Tsmall teeth, 3 year olds have 6 large rront .eeth and 2 
small teeth, 4 year olds have 8 lar^e teeth. After 4 yea.s 
teeth tend to spread out, become wxa; and start to drop 
but . 
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The group reunites to discuss its conclusions bri nutritional 
effect on weight at different ages. The trainer will relate 
this dialog to probable conditions to be found in their host 
country. 

The group will divide into 2 smaller groups and 2 trainees will 
restrain the buck while 2 more perform the castratinu i^der the 
close guidance of a trainer; The following steps vi- I per- 
formed: 

1. Restraint - the buck will b^ tihrowri and tied; 

2; The scrotum sack will be sterilized^ with alcv; til or iodine; 

3; The lower part of the scrotum will be cut off with a knife; 

4; Each testicle will then be cut into arid squeezed ti\ it pop 
out of the scrotum; 

5. The membrane and sperm dlict will be cut. 

6. T*ie ood vessel will be scraped and pulled until it snaps; 

7; At c trainee will repeat the procedure ou tbi other 

t? ;ici. 

8. A wound apray . r disinfectant li be applied to the wound; 

The trainer then call^ cm various trainees and -isks them ex- 
press the emotions that they feit while the animal was being 
castrated. The trainer the^ asks if others had -*imi;T ^r feel- " 
irigs. Once the full range of felt amotions have been presented 
the trainer asks all of the group to examine thsir ;.vn value* 
that led to the emotional response and to compare t*iem with wha- 
they think a future counterpart might feel in the same situa- 
Mr>h. The and_ result (hopefully) is better understanding for 
the trainees of their values and the values ti' - . .r future coun" 
t^rparti diay have concerning a.iiinals. (See Trainer Note) • 

The trainer _ will then discuss the circumstances calling for cas- 
t rat ion, other nrchoJs of castrating, advantages, disadvantages^ 
icc^ptarics' > and the use as a credibilicy technique by PCV's. 

Why is castration ione? Enforced selective breeding^ taste and 
tenderness of meat (cultural taste) , arid manageability of the 
bock. Other possible methods of castration: Elastrator and 
Eisisculstor. The need fdr_speci.alized equipmen** will be dis- 
cussed, this if:« at which to castrate* arid host country castra- 
tion techniques; 
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Mater ials : 



Trainer Note: 



.4 goats* 2 bucks, and 2 does (of different ages and 
nutritional levels) 
iRopes for restraining the bucks 

9 k sharp knife 

.Alcohol, iodine or other disinfectant 
iTape measure 

^Weight chart for fe->ats 

.Dairy Goats - Jreeding/Feeding/Manageraent - Anatomy diagram 

Dealing wiuh ambivalence regarding castration can be linked to 
cultural adaptation issues. 
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CONSTRUCTION 



1 • To examine and define the needs of the goat facilities at 
the training center and build whatever is necessary, using 
locally available materials. 

2. To learn to recognize needs when evaluating a goat opera- 
tion. 

3. To rectify faults through construction of ' aquipment" 
* using whatever tools arid materials are available. 

This will be a field session. The first part of it will be a 
discussion among the group deciding wr at is faulty or missing 
that can be built or improved upon in this goat facility. Then 
the group decides what can be built to rectify the problems. 
Possible examples are hay racks, feeders, waterers, salt boxes ^ 
gates, and fences. The second part of the session will be the 
actual construction of the^e things i ? t _^s improbable that the 
entire project can be completed in 4 hoars normally and there- 
fore the group may need to demote some free time tofts comple- 
tions 



Trainer in.croduces the class and the goals • 

_ _ ■* 

Trainees examine any problems that have 6 ecu red with the goats 
or the pens. They decide on what action to take to rectify the 
problem This will iclude a discussion of the aeeds^ why the}' 
are needs , prioritize them, arid d^uide what can be built. 

The group draws up a lifiV of the materials needed for the con- 
struction and a design of what is :o be !^iilti They sit oii'c to 
scrourif^ arid purchase the needed materx .is, recycling vha'*: is 
Available locally arid making it as realistic as possible with 
regard u> conditions in-country • 



Trai-nei-.-? build ths project ; those with carpentry skills assist- 
ing those with less 8^*1 li 
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Materials: .Saws 

•Hammers 
.Nails 

•Tape measures 

• Square 

• Wood 

Iwire cut to -s, etc., (This list will vary depending on what is 

to be builc and what is available locally. 5 
•The other livestock construction classes 

• The Vaace Corps Livestock training barn. 

Trainer Note: the trair-r should assist the trainees Nit So not dominate or 
do the work yourself. 



r 
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REPRODUCTION 



Time: 1 hr. 

_ 

Goals: 1. To describe to the trainees the reproductive cycle of 

goats (lactation, heat cycle , breeding season arid sexual 
maturity). 

2. To describe the 4 signs of approtichi^ ki doing and 4 prac- 
: tides to be done immediately after kidding. 

3. To familiarise trainees with normai repro0uction*''in goats 
and to discuss possible problems due to survival level man- 
agement typically foun^. in the host courtcvy; 

^* ?^_ em Pl ia ?^?? t l^_i5?l ; ?§9ti9P of riut'rl t icn c disease 3 genet - 
ics, housing and management and show that goat raising is 
a complex operation. 

Overview : This is a classroom session. Firsts the importance of repro- 

duction will be discussed and the typical reproductive cycle of 
a goat wl] j be drawn out • Then the specifics of heat, gesta- 
tion, and kidding will be discussed wit^ reference to signs arid 
procedures; Failure of reproduction will then be discussed^ 
with_ emphasis on the product iph framework, (i .e . - y climate, 
nutrition, disease, reproductive disorders, and age). 



T ime : 

5 Miri. Trai c bduces the clas*;, goals, ant! guidelines material • 

25 Mln. .*fnrr provides a visual _£epresentation_(bl.ickbbard or band- 

it )_o~_ a _ "typical*' .reproductive _ cycle of _a_aoe .__ Trainer asks 
trainees to draw analogies to the human reproductive system and 
cycle. Points t^ be included are: d ictation (lengthy trer.yih- 
cy, abnormali* , diseases), uut^ jz V^igns , duration* brc jding 
dates, ovulation?, gestatio n (str.ger-, .rf growth, duration, nu- 
tritional), and _finfflTy7~S5dinr- (Kigfil, .:oldstrum, prepara- 
tion^ and procecare3)« 

30 Min. Based on the information that has already ex~Jfr*n&ed, the 

trainer draws the group into a dialogue on the pro endures .fol- 
lowed immcdi at ely after _kiddihg, as if ell_ as rebreedingr„ It'_ 
time still allows, try to get a quick discussion of possjSie 
factors ef f ecting reprbductibh (i.e. nutrition, disease, age* 
and breed); The trainer should provide a detailed^ description 
of. all parts 6t the reproductive cycle and the causes and 
ef f e c t s of * ep rod uc t i ve f a il xit&i * 

u 

Materials : •Blackbcar^ nhd chalk 

• Other livestock classes oil reproduction 

.Dai ry Goats by the /^ejican Dairy Gc Association 

• Tfe^roveme Tit- of Li^ estock Production -he Tfb^i.cfc , McDbwel 1 



- n - 

89 

ERIC 



SKILL JROUF V 
GOATS 

SESSION P. I 



RUMINANT NUTRITION 



Tiiie: 2 tits. 



Goals : 



1. To tfefivie what a ruminant is, study its digestive system, 
and discuss how these affect its dietary requirements; 

2. To identify some advantages of ruminants in developing 
countries. 



Activities; 



To introduce some concepts of nutrition 
future work in balancing feed rations* 



«d feeds for 



Overview : 



This is a classroom session. The first part will be discussing 
the diffarersce between ruminants and mphogaB^r^cs^ and giving 
examples of animals for each, Next* the'_ f uiicirlchv of each of 
the four ruminant stomach compartments will be present *d. The 



process of ruminant digestion, will 
about t*he rumen, and this leads ti 
proteins;, roughages, and vitamins 

^5^_' J _f??^_? na i'y B 4?_i? dotiT. will r 
that feed tables can be uru.^is :ood 
and characteristics of roughages wii.1 



'issed when talking 
ibh on quality of 
t of the ruminants . 
briefly outlines- so 
usud. Some definitions 
alss Ue treated. 



f ime : 
5 Miri. 
20 Mini 



30 Min. 



The trainer introduces the topic and goals* 

The trainer illustrates bri ttie blackboard c,r crtth a handout a 
TCLVcgastrlc arid a ruminant digestive syetem. {If. thero. ti a 
fistulated cow available* use it instead.) The trainer t\er 
leads the group into a diaglogue bri the similarities ax?& dif- 
ferences in the two system. Points to be included in thi* 
ctI ???- on _ are: Examples of ruminants ( cows - 3 _g . sheep) and 
examples cf m o nogastrics (matt, poultry, .pig, the 4 "^tomach" 
compartments, bacteria and riutirieritsV 

Trainer shows the parts of the ruminant stomach system to tile 
trainees. (Pref erab £y, the trainees should remove arid examine 
the digestive systetE in a post mortem examination of a gba>_. ■ 
If _*j*t is not possible, then it should be illustrated by the 
trazncr)i Each organ should be examined in detail arid any ab- 
?°^^i*tteL pointed out; THe group should beccme fa: i liar with 
function and appearance of the reticulum, rumen, omasum, arid 
abomasunu 
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Break 

Trainer discusses th* auhvitibna., VS. dietary requirements of 
goats. The trainer should explain the process of using the spe 
cial enzymes produced by bacteria for digestion of cellulose, 
lignin, starches, and sugars to the group. Points also to be 
covered include: Protein quality (examples of high quality such 
as neat, mcUerate such e? legume seeds, and low such as corn;, 
roughages, vitamins, volatile fatty acids, and the use of 
nitrogen in synthesizing amino acids. 

Trainer discusses the purpose oi conducting a feed analysis and 
how it can be used. Points to be included in the discussion 
are: Storage, feeding standards , an d_~.ables (CP, DP, TDN, ME, 
CF, and DM), forages, silage vs. ha. , concentrates, Mgestabili 
ty fats, calorie content, processing, percentage of protein, 
and minerals. Ultimately, the trainee should have a betttr 
understanding of ruminon' nutrition and an appreciation for its 
complexity. 

tlnrijy, the tmir.ev closes the session with a discussion of 
rout' ges and how they form the main part of a goat s diet. 
The economic implications of this in their host .country should 
be touched upon. Also to be discussed are the use of legumes^ 
as roughages (i.e., alfalfa, clover, cowpeas, beans, soy, pea 
nuts, etc.) and characteristics tc look for in a forage crop 
(green coloring, leafiness, age, harvesting and storage 
conditions) . 

.Blackboard and 'chalk 

.Either a fistulatd ow, a diagram of a ruminant digestive sys 
tern, or the complete anatomical digestive system of a ruminant. 
.Handout on tropical feeds and their nutritional values. 
.F eeds and Feeding by Morrison 

.Improvement of Livestock Production by McDowall 
.Goats. Feeding/Breeding/Mana^gment American Dairy Goat 
Association 
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RATIONS and FORAGES 



Time^ 2 hrs. 



Goals : 



Overvffew:- 



Activities: 



1- To balance 2 goat rations using the NRC requirements and 
discuss forages of the tropics and pasture management. 

2, To familiarize trainees with supplementing goats* if ttiSir, 
forage is of poor quality and an improvement in production 
is desired* 

3. To discuss the importance of pasture mangement, problems 
with forages* and soire possible solutions. 

This will be a classroom sessions After the topic is intro- 
duced, there should be a discussion on tropical forages and 
pasture management. Following this discussion the trainer 
demonstrates how to balance a feed ration/ The rest of the 
session is used by th trainees to individually balance 1 feed 
ration each. 



5 Mirw 
30 Miri. 



20 Min. 



5 Mir , 



Trainer introduces the tonfc and goals. 

Trains, cordtct^ a disc ssi^a on tropical forages and pastura 
management. Points to be i;v; .turfed in the discussion are: 
Silage, "new crops" (ae ci£, r,ty\o, leucaena, and sorghum/, 
grasses ,, legumes, and the efrcct-? of overgrazing arid brought 
dri tropical pastures^ Trainees brainstorm possible solu- 
tions or i'.eas in regard to the obvious problems o:f mismanage- 
ment pobi yields^ stocking rates, and improved pastures. 

Using 1 ration, that the trainer previously balanced qsirig feed- 
stuffs available in the host counc - for high level production, 
and the assigned percentage^ trainees af . their calculators to 
make the mathematical calculations needed to assign rutrierit 
values to each Feedstuff. (One trainee c-a than record the 
values on the blackboard. 5 the process conti «es uftf.ii tHa 
ration ha* been balanced. 

Break 
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criteria: 

-Balanced for a high p. -eduction lev< * 

crops 8^- *s included. 

4 ,• He NRC requirements for goats. The 5 

-Within -,^JSi should include total digestive 

StrSnL, -; ^estaSe P rote<„ calcium, and phosphorus. 

Materials: .Blackboard *nd chalk 

*lc C tlbles 8 on nutritional requirements for goats 

;^%sT^un-tr?-Ag: Environment Class 
All other Livestock classes on nutrition a.d reeas 
'one balanced feed ration for goats 

elude a clans on t*« actual makiig of silage. 

2 . ideally, ^IH^m t^I^l 

t.op.cal forages and pa, t^e a.mg^ cou , <; be 

read before eW;*, ^"^"V Tht ^ ter ial villi * new 
lectrred on a*, a secoud choice. ™*J^ Effort to 

to most, but the trainer should^ sti.;,r make 
drav on W.iat the group eiready Htae* •* 

3. fake the time to 

Chat everyone is cle^f on what is^ha^gening. 
way be weak, so go s. >w and be patient;. . 

tions as they arise during the last,hour. i 
answer questions individually end pot have the .iaa. 
as a whole during thip hour. 



4. 
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INTERNAL and EXTERNAL PARASITE 



[TAMIN SHOTS 



Time: 2 hrs. 



Goals: 



Overview. 



li To deworra a goat and give ons vitamin A and D shot intra- 
mvrrcuiariy. ; 

2. To unde~c*and other forms of parasite control by under- 
standing life cycles and conditions under which parasites 
ti'i.tve. 

3. To learn how parasites. are controlled in the_ J.5.* how they 
may be controlled^ at low cost „ in third world cburitrles* how 
serious parasite infestations can be* and how this effects J 
frbduv^ibh of livestock. / ' - I 

Following the opening introduction to the class and goals t v a y 
group will move to the barn where the trainer will demonstrate 
the^ proper method' of giving a vitamin shot and deworming otief 
goat . Then the grpiipT fSdLIT/repeat the shot anil "dewbrmihgi As 
many trainees will repeat the procedure as is possible given the 
number of goats available. Then the group will return to the 
classt oooi wliere there will be a discussion of some life cycles 
and favor able conditions fpr various external and internal para- 
sties as well as various control measures. During the field por- 
tion of this S' Ssion* (shots and deworming) some background infor- 
mation on detection of parasites and chemical controls will fie 
explained. > j 



Activities^ 



Time: 

5 Mir- 
15 Miri. 



in ftih. 



Trainer introduces the topic and goals. 

The trairiei gives h method demoristratibri on giving a vitamin A_ 
^ arid D rhbt lo brie goat. Iri doing so he rx_ she should Jxplain hy>w 
the dosage was decided' upor^ how. to properly use the Syringe arid 
vial* where to give tne shot* how to give _ it - $ arid thing? _cb be 
wary bfv Possible side effects of the medication should be 
touched upon as well as i<r.& effect ori the goat. t 

'Trairier ccritiri es the method tfemG-v.>:tratibri jri dewbrmi^j the goat, 
explaining the procedures as iri the first psv,t of the dembristt*- 
tidii 
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Trainees dewortn and give the shots. (See Trainer Notes.) 

In the classroom, the trainer discusses prevention, diagnosis, 
and treatiaent of external and internal parasites. A more 
detailed mplahat ion should also be given for the vitamin shot. 
Points to be ihlcuded are: Parasite life cycles,- effqpts of 
heat and humidity, types of parasites (ticks, lice-, grubs^_ round 
worms, and coccidiosis) , vectors, chemical controls , manual con~ 
trols, and the effect of all |this on the host^ (See Trainer 
Notes.) : 

.Vitamin A and D, injectable (5Gcc) • 
.Disposible syringes, needles (#-* or 20 * 1.5") 
•Alqdhdl and cotton bails 
.TBZ or other worming boluses 
•Worraiing, balling gun 

.MalaCMon 5% dust for external uarasite control : 
Gloves _■_ - 

.Sulfaquinoxiiine (for coccidiv Ls control) 

•Samples or pictures of varies parasites 
iGoa'js to work on 

i Extension class on Volunteer -^alth and Wellbeing 
idth^r Livestock Classes on p^ra^ites ^ ; 

iMerck Manual 

. Manual Practico del Hacendad d, Bayer " . 

.Ext^a trainers to supervise the- small groups ' * 

If you have a la-ge group it is best to have mor6 than_ one 
syringe' and needle in order to speed uy the work. Work closely 
with > each trainee, praise $helr successes, and try"- to dispell 
the ijear of the animal and the aeedle in their minds. 

It wquVd be ideal to have on hand physical examples of these 
different parasites. If not use photos and drawings. Present 
as much information as possible on specific medications avail- 
able [in cdav*try. 




Time: 2 hrs. 



Goals * 



Overview: 



Activities: 



Tim e ? 



1. 



2. 
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DISEASES 



To discuss t^he importance of animal health to livestock pro- 
duction^ tbe| difference- between morbidity and mortality 
diseases* 5 Specific goat diseases (their prevention, diag- 
nosis and tpeatnie' it), and emphasize preventative j non- 
vaccine related W^c^ZZ- 

To leat differences between a healthy animal and a sick 

one and i, curing with antibiotics or using a diagnostic 
lab may- be . appr opiate in only a few circumstances. 



3. To emphasize that morbidity diseases cause more losses in 



livestock .production ^han 



T!*_ C A*?? start with ah .introduction and then move to the 
barn where one trainee facilitator and as many trainees as possi- 
ble will treat for mastitis. They will then return to the class- 
room to discuss the appropriateness of this practice in their 
host country. Then the trainer will dialog With tha group on 5 
other specific diseases ( their prevention, _d; agnosis, and treat- 
ment) and what _. each means in terms of the F % QV working in the host 
country as a developmental vorker. 



5 Min. 
45 Min. 



10 Min. 



Trainer introduces the class and goals. 

In the barn, the trainee facilitator treats one goat for mastitis 
after pointing ouu the symptoms to the group. The trainee facil- 
itator goes slowly, step by step* throuv.a the procedure and 
allows time for questions. Ther e a repsat the proce- 

dure on other goats with mastitis 



When Che mastitis treatment is cbuir i:.*. ^ ucfbre returning to 
the classroom the trainee facilitator should drav the group into 
a discussion on the _ "appropriateness" of this procedure in their 
host jcbiintxy* Points to be considered in this dialog ares 

jHow Mdespread is^astltis in the host country? 



L____ 



/"Are vaccines available to treat it? 



/ 
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-Are detection kits available? 

-What impact has it had on production? Prices? 
-Ic there a government quarantine policy? 
-What are the goals of the farmer? 

-If the medications are available, are they too expensive to 



ase i 



Trainee-facilitator solicits feedback from the group on his or 
her presentation and facilitation skills. 

5 other goat diseases will now be discussed in regards to pre- 
vention, treatment, and diagnosis. These 5 will vary from coun- 
try to country but they might include: Foot and Mouth Disease, 
brucellosis, tuberculosis, East coast fever, and redwater fever. 
It is important here that the trainer have the material well 
read before starting this portion of the class since^ probably, 
the trainees have very little knowledge concerning these 
diseases and the trainers will be viewed as the "experts". This 
material can be taught through lecture but it is better to use * 
handouts and a dialog approach. 

.Slides or pictures showing symptoms of diseases discussed 
.Tube of mastitis cure 
.Blackboard and chalk 
.Several does with mastitis 

.The Merck Manual __ 

.Improvement of Livestock Production in the Tro pics, McDowell 
. Diseases in Cattle , Am. Vet. Publications, Inc. 
.Other livestock classes on diseases 
. Where There Is No Doctor 

Have extra trainers on hand to work with the smaller groups that 
form in order to treat the other does. Trainers can also assist 
the trainee-facilitator in responding to questions. 
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SKIfcfc GROUP V 
GOATS 

SESSION #9; P. 1: 



Time: 4 hrs. 



PR ODUCTION PLANNI NG 



Goals : 



Overviews 



■1. To analyze a situation after outlining the guidelines for 
doing so (considering factors of infrastructure, marketing, 
culture, available feeds, technical support , short and long 
range impact). 

2. To realize possible problems and results of starting goat 
projects without fully analyzing an actual situation. 

The material to be covered in the class is introduced; There is 
a discussion of what guidelines can be followed by a PCV to help 
him or her analyze the feasibility of starting a goat project. 
Following a break, a scenario describing a host country farmer 
with goats at a low level management similar to the one attached 
is distributed and analyzed. 



Activities: 
Time: 
10 Miri. 
70 Min. 



Trainer introduces the class, the topic, arid the goals, 



Trainees brainstorm guidelines for analysis. Trainer emphasizes 
the guidelines as a tool for the group to use when evaluating a 
management situation to see if change is possible for the local 
farmer^ This framework includes the following points: 

1. Nutrition 

What's locally aval lable? What is the nutritional value of 
each feed? Possible problems (storage, rainy season, insect 
attack, pilferage). Cost of the feed? Available year 
round? 

2«. Disease s/Paras ite^ 



Morbidity vs; Mortality, availability of lab work, vaccines, 
vet8 > etCi The c^st °f different services. Government 
quarantine. 
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3. Housing 

Will it improve situation? Shortcomings? Cost? Availa- 
bility? The extra labor, time, and management involved vs. 
free range. Availability for water. 

4. Mana gement 

Local practices, the cost of the proposed change to the 
farmer. Receptivity to change. Current levels of manage- 
ment. Effects on the culture by changing management 
levels. 

5. Geneti cs 

Common— for survival or low level production. Improved for 
moderate production (low survivability). Gross—Better 
production, decreased survivability. 

. ______ 

6. Possible recommendations based on analysis: Credibility 
techniques; low cost, easily understood practices; lessen- 
ing dependency on the PCV and outside resources. 



10 Min. Break. 
50 Min. 



The trainer distributes 3 scenarios to the trainees for them to 
read. Small groups brainstorm and using the analysis guide- 
lines, answer the questions listed with each scenario. 

Materials: .Blackboard and chalk 

.The livestock guidelines . 
.Three prewritten scenarios of different levels of production 
•The developmental framework continuum 

.P.T.R. trip information 

.Other Livestock and Extension classes on management planning 

Trainer Notes: The trainer should work Only to ask questions aW not answer 

^±™L™± upon - n the trainees have learned in the training 

to answer to questions. Remind them that livestock production 
is complex with no simple or one way answers. Continue to 
point out the complexities of each situation and the dominance 
of nutrition in animal health. Spend approximately 50 minutes 
on each scenario. 
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SMALL ^NIMAL^PRQDUCTIQN 
Training Objectives 



Checkoff 



1. List the 5 components of live- 
stock development, 

2. List 5 examples (1 from each of 

^f.^^^P?? 611 ? 8 ^ that make an 
operation to be: 

A, Low production 

B. Moderate production 
G. High production 



3. Evaluate 3 livestock operations 
to determine the level of pro- 
duction and make management 
recommendations based on local 
conditions and resources 



4, Participate in all scheduled 
field trips to local farms. 



5, Describe the inajdr steps of the 
research - extension chain. 



6. Describe the major climatic 
zones, rainfall and cropping 

pat t erns , j inf ras t r act ure , pi ant- 
ing and harvest dates of forage 
crops, and common management 
practices for animals in your 
hoat country. 

7. Gj^e 2 method demos _bri a live 

stock technique or practice in 
accordance with guidelines from 
the staff. 



8* Hand mix at least 1 feed ration. 



9. Maintain a field notebook. 



B) Poultry Product ion 
Class Checkoff 



1. Brood, feed, and care for a 
batch of 56 day old chicks bri a 
rotating basis throughout train- 
ing. s - 

2. Feed, water, and care for the 
layers and broilers •> 

3. Contrast improved and tradition- 
al pbultvy raising practices and 
discuss tjieir pros and cdriSi 

4. Give broiler arid layer produc- 
tion/goals feasible for the 
small scale farmer. 

5. Compare the major pros and cons 
of cage vsi floor housing under 
lccal conditions i 

6. Give temperature guidelines for 
brooding arid 3 methods suitable 
for the small scale farmer. 

7. Distinguish between sick arid 
healthy birds. 

8. Participate in the construction 
of waterers, feeders brooders, 
and shelters. 

9. Vaccinate the flock for New- 
castle i Fowl Pox, arid Bron- 
chitis. 

10. Define coccidiosis , describe the 
symptoms, arid list 2 control 

— meas ures . 

11. Give the nutritional requi re- 
merits of poultry and balance at 
least I feed ration. 

12. c Cull laying hens to separate 

good producers from poor pro- 
ducers • 

13. tist 3 ways to control caririi- 
balism. 

14. tist 4 management guideline* for 
minimizing disease. 
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C) Bucks and Guinea Fowl Production 



Class 



Checkoff 











- 






- - . J 








\ 


s 





1 . Feed , water , arid care for the 
ducks and guineas duririg trairi- 
ing on a daily rotating basis. 

2. ' Compare different breeds of 

ducks and their purpose iri re- 
gard to meat and egg produc- 
tion i 

3. Contrast and compare duck man- 
agement in regards to rearing, 
feeding, and disease control. 

4. Define and discuss major duck 
diseases, their prevention, and 
control* 

5. Identify major advantages in 
raising ducks compared to other 
fowl • 

6. Identify advantages of raisirig; 
guinea fowl vs. other fowl. 

7i Compare management practices for 
guinea fowl with other types of 
fowl * 



D) ^Swi^^roductidri 
Class Checkoff 



1. Feed and care for an about to 
farrow sovand a litter of 
wearied feeder pigs duririg train- 
ing bri a daily rotating basis. 

2. Contrast^ traditional arid im- 
proved methods of swine raisirig 
arid discuss their pros arid cons 
in terms of cost returns. 

3. Give feasible production goals 
for the small scale farmer. 
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Checkott 
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4; Describe the .reproductive ?eriod 
of swine as to: h^at. cycle, 
estrus', gestation period, heat 
symptoms , lactation, signs of 
farrowing* and post-weaning 
heat. 

5. Assist a sow at farrowing. 

6. Give guidelines for md perform, 
the following operations : clip 
needle teetft, tail dock, and 
give iron shots to newly born 
piglets. 

7. Participate in the construction 
of a farrowing crate and explain 
its advantages, 

8. Distinguish between sick and 
healthy pigs. 

9. Disinfect one hog shed and -list 
one readily available disinfec- 
tant in your host country* 

10. Discuss the nutritional require- 
ments of pigs and balance 1 
feed ration. * 

iii Treat for 2 common internal 

parasites of swine and discuss 
their prevention, diagnosis, and 
treatment. _ 

12. Treat for 2 common external 
parasites of swine using a 
recommended insecticide for 
their controls 

13. List 3 major swine diseases, 
discuss their symp toms * preven- 
tion, and treatment. 

14. Design a management plan and op-r 
eration schedule for a 2 sow opr 
eratiorw Include inputs, costs', 
and estimated returns. 

15. Administer .medications and de- 
worming medicines as required* 



- 95 - 



V 



: 107 



Class 



Checkoff 



16 • Keep production records on the 
training swine project r ind use 
them to determine profit or ioss 
and the ievei of product ibh. 

17. Describe swine anatomy in rela- 
tion to animal product ibri.. Give 
guidelines on swine selection 
and discuss methods of herd 
improvement feasible for small 
scale farmers. 



Goat Production 
Class Checkoff 



1. Feedi water, and care for goats 
daily bri a rotating basis. 

2. Describe major parts of the ana- 
tomy of a goat and explain the 
function of each. 



3. Describe the reproductive cycle- 
of the goat including sexual ma- 
turity, estrus, signs of estrus, 
breeding day, breeding season - f 
lactation length, and gestation 
length* 

4. List 3 sighs of the approach of 
kidding and give 3 recommended 
practices to be done at and 
after kidding* 

5. Balance 1 feed ration from 
locally available feeds for 
medium and high production level 
goat operations • 



6. Identify 3 vitamin and nutrient 
deficiencies * in goats and give 
recommendations as to how to 
correct and prevent them. 

7. Give 2 intramuscular and 1 sub- 
cutaneous injection. 

8. Trim hooves of goats. 
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Class 



Checkoff 



9. Make a simple rope halter for 
leading and restraining. 

iOi Administer worming medication 

and coccidiosis control medica- 
tions to 2 goats. 

11. Recommend, prepare, and afci his- 
ter proper doses of medicines 
and .vaccines for goats. 

12. Distinguish between a sick arid 
healthy goat. 

13. Identify and treat 3 major 
diseases of goats. List the 
causal agents symptoms, and con- 
trol measure fpr each. 

14. Milk a doe by hand and keep milk 
weight records, throughout the 
training. 

15. Evaluate a proposed project con- 
sidering such factors as infra- 
structure, marketing, site, cul- 
ture', price of available feeds * 
water supply, technical support, 
and short and long term impact. 



F-3 Rabbit Production 
Class Checkoff 



1. Feeds, water, and care for at 
least 3 about-tb-kindle does 
during training oh a rotating 
daily basis. 

2. Feed, water, and care for a 
group of weaned fryers. 

3. Give feasible production goals 
for small rabbit raising and the. 
pros and cons of rabbit produc- 

4. Distinguish between sick and 
healthy rabbits. 
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Checkoff 



5. Determine pregnancy in a doe by 
palpation"; accurately determine 
the sex of rabbits over 8 weeks 
of age; Hold a rabbit correct- 

iy. 

6. Participate in the construction 
of housing, feeders and 
waterers; 

7. Give the nutritional require- 
ments of rabbits • Balance at 
least one feed ration for rab- 
bits, 

8; ^? sc: ribe the reproductive cycle 
of rabbits. 

9. Diagnose ear mites and apply the 
necessary treatments Tre^it for 
mange and conjuctivitis. 

10, Treat for coccidiosiSi describe 
the symptoms, and give the 
methods of control. List 4 man- 
agement guidelines for minimiz- 
ing diseases, 

11. Butcher arid dress but a rabbit 
following the instructor's 
guidelines. Participate in at 
least i postmortem exercise. 

12s Ear tatoo at least one rabbit. 

i3; Determine the feed to grain 
ratio for the rabbits in our 
project and do a cost /analysis 
of the projects based on local 
market conditions • 

14. Keep precise breeding, feed con- 
sumption - 9 and reproduction 
records for the project. Keep a 
field notebook in accordance 
with the guidelines from the 
staff. 
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OVERVIEW 0? LIVESTOCK TRAINING 



Livestock training is designed to establish a basis for making the Uan- 
agemerit decisions called for in the development of livestock operations; 
Because there are rib absolutes iri animal husbandry, our first goal is for 
you to learn that iri a complex system based bri locally available resources 
there are very few instant techriblbgical innovations that are truly _> effec- 
tive. For this reason, the training is developed within a: framework or con- 
tinuum of development reaching from high tech. production levels to the free 
range survival level. Within this developmental continuum, training focuses 
on the five principal categories of livestock development: 1) Nutrition, 
2) Management, 3 ) Diseases & Parasites, 4) Genetics, and 5) Housing. Most 
emphasis is placed on nutrition, the beginning and end of all livestock op- 
erations, (75% to 90% of the cost of raising antraals can be feed). The 
health of the herd and the profit or loss for the farmer are all directly 
controlled by the nutrition and feeding of the animals. Nutrition is the 
most limiting factor in livestock development and therefore is the area that 
volunteers must develop before changing breeding stock or management 
levels. 

The training manual/guidelines take the approach that in order to 
develop a profitable livestock operation all five of the categories must be 
balanced on the same level of the continuum. This balancing point on the 
developmental continuum is determined by a host of factors including mar- 
kets, pricing of feeds and meat, local infrastructure , water quality, cul- 
tural tastes in meat, credit, agricultural extension, government policies, 
management levels, diseases* vaccines* medications* parasites, arid locally 
grown ariimal feeds. 

Therefore, when development workers learn the mechanics of a, given, 
technique (such as debeaking of chickens), they also must consider the con- 
text in which the practice will be employed. To determine the appropriate- 
ness of a given practice or technique, ybu should constantly ask: 

"~ Is this practice consistent with local management levels arid 
resources? 

- What are the potential risks for the farmer? 

- Will it increase profit? 

- Are the risks for potential toss too great to justify the poten- 
tial gain? 

-What lqng term effects will it have on the livestock operation? 

The training manual/guidelines provide an integrated approach to tech- 
nical information and ability as well as the developmental worker skills . 
The lesson plans. reflect. . integration of these skills through an experiential 
training methodology implemented through intensive, M han4s-bn" learning.. 
Sixty percent of the technical time is spent working with the animals and 
40% iri the claesrbbm. The trainees are responsible for the daily feedings 
watering, arid caring for the animals. 
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The Role of the Development Worker in-S mall Anim iLL Projects 

Successful animal projects (e.g. ones that make money for the farmer) 
are projects in which the five components of animal raising (breeds nutri- 
tion, disease, management, and housing) either match or balance in the level 
of development and production. 

The Chart below explains this concept. 



High Management vs_. Low Management on the Development Continuum 



Animal Raising 
Component 



1 . BREEDS 



2 . NUTRITION 



3. DISEASE 



4 . MANAGEMENT 



HOUSING 



High Level 
Production 



tow Level 
Production 



Animals genetically 
selected for efficient 
production of meat, eggs, 
milk: exotic, hybrid 
breeds 



Animals fed a well bal- 
anced* scientifically 
determined feed in order 
to reach genetic poten- 
tial 



Prevention due to a high 
degree of sani tation, isb 
lation, quarantine * use of 
vaccines and antibiotics 
for treatment 



Animals receive considers 
ble amount of supervision 
care j e.g. , constant 
availability of water , 
feed. Recordkeeping 



Animal naturally 
selected for survivabil- 
ity e.g. "survival of 
the fittest""selectibri 
for agressiveness 
through exposure to pre- 
dators : Native/Country 
Chickens 



Animal 8 f ed- scra ps and/ 
or scavenge for food on 
their own; a well bal- 
anced diet not always 
assured - 9 less meat and 
eggs, slow growth 



Prevention due to ani- 
mals that survive a 
disease outbreak over .a 
period of time a natural 
resistance is developed. 
Survivors become hardier 
and more resistant to 
pathogens 



Animalti care for them- 
selves with minimum care 
from owner. They devel- 
op survival character- 
istics 



Confinement , controlled 
environment , light , 
temperature , ventilation 



Free range oi: partial 
shelter usually exposed 
to the elements 



DEGREE 0F__ 
INVESTMENT 



High with optimum returns 
if all components/produc- 
tion factor controlled 



Low investment, low re- 
turn, animals are not 
bred and raised for 
production purposes 
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Why Some Animal Projects Fail 

The degree of success of any animal project must have all the compo- 
nents match; that is, you cannot have one component in a low level of pro- 
duction while the rest of the components are in high levels of production. 

Example : 

A project has a supply of exotic breeds, a sophisticated disease con- 
trol program, good housing, and management. Unfortuately there is hot a 
good source of nutritious fee^ in the area. This project will fail because 
the nutrition component does not match the other components. The animals 
will never reach their genetic potential because of a poor diet. Arid this 
poor diet will stress the animals to such a point that disease would eventu- 
ally become a problem. Nutrition is usually the most limiting fact or in 
animal projects . No matter what the genetic sophistication of the animal 
is, the animal must have the proper diet fov its production purpose. 

On the other side of the spectrum, if a project consists of using well 
balanced i *ed on native/country animals, it would probably fail also. 
Although a well balanced feed would be bet :er than table scraps, the native 
animal does riot have the genetic potential to produce meat, eggs, milk, etc. 
to make cost of the feed justifiable. In other words, the animal cannot 
atilize the feed efficiently. 



The examples mentioned are typical situations and reasons why develop- 
ment projects fai3^in developing countries. Planners either fail to look at 
the project in terms of the component package where all five components must 
be at the same levels' or they feel that any one of- the components (because 
it originates from a developed country) is better than none at all. 

Advantages of Country/Native Breeds 

A good example of the latter situation is when exotic breeds of chick- 
ens are introduced into a village setting. Here the village breed has the 
advantage over the hybrid, especially if the village has rid vaccines avail- 
able or hatcheries to incubate eggs artif icaily . The exotic breeds have rib 
natural resistance to disease in the area. Their aggressiveness has been 
bred out, so if they are free ranged, they are at the .mercy of predators. 
And, if these hybrids have been selected for egg laying, broodiness has been 
bred out. Broodiness is the instinctive behavior chickens exhibit when they 
stop laying arid sit arid hatch their eggs. 

The chances of these exotic breeds to survive are minimal^ They will 
either be killed by disease or predators* or fail to reproduce offspring; 
It is important for the development worker to realize that improved scien- 
tific systems are riot always appropriate for some situations. 

The Development Worker Ski lis 

The extension/development worker must be able to determine, assess, and 
evaluate the systems of animal raising arid production that he/she will find 
somewhere between the high level production system and the low level or sur- 
vival level of production system. This ability or skill does not necesear- 
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il, ar.se irbi having « technical background VSMceTubraryin™""" 
which can be readily available from »J'.»ern»en otHc.e or library ^n ^ 

co^Mca t f^!& 
particular area. 

This can be a very slow and patience developing process. It can also 
be an enjoyable way of" learning about a new place, its people and culture. 

e a \ Skills are utilized, only then can the development/extension 
wor^deteSne %f chlnge that is desired by the farmer is appropriate and 
can be implemented successfully. 



the farmer and iteii wh ch show the quickest results and cost the least 

tne, rarmer ana : rallof i rrpdibility techniques , be- 

The se increments of ^^nge^are^o.e i ? es called^credibi^y « velo 

LTlh farmer With this confidence, larger increments of appropri- 
worker and the farmer. witn gradually have more control 

._ate change can be introduced. Th ^ farme ^."" ^__ emen / svstem on the devel- 
over his production components and move Ms »J™JJ»^| y |™ his nee ds and 
opment continuum towards an improved system, appropriate 



desires. 



ft 



- 102 - 



U4 



INTRODUCTION TO ANIMAL NUTRITION 



The basic concepts defined snd discussed in this section of the live- 
stock guidelines are also applicable to human nutritions In the spirit of 
training integration it is a hope that these guidelines help the trainees 
develop a deeper understanding of their own nutritional needs by learning 
about those of animals . Furthermore, many of these concepts can be applied 
to those people they will be working with in-country. Many of the ideas arid 
concepts covered in this section relate to the topics of health and nutri- 
tion in core classes and nutritiou in the crqps^ vegetable training. 

Nutrition is the process of changing food to living tissues and main- 
taining its Nutrients are substances that: 



Is Build and repair body tissue 

2 • Provide energy 

3. Regulate body processes. 

The amount of these needed in the body depends on : 

1. The species of the animal i.e. simple stomach vs. ruminants 

2. Purpose of the animal: 

a. Egg* meat, milk* or wool production 

b. Lactation/reproduction 

c. Growth 

d. Maintenance 

Many microorganisms have simple nutrient requirements. They are: 

a. Inorganic elements 

b. Water 

c. Source of nitrogen 
dm Source of energy 

Ail these can provide growth and production s Higher animals, including 
man, require more complex nutrient needs s Simple stomach or monogastric 
animals (man, chickens, and pigs) unlike ruminant animals (cows* sheep* arid 
goats) require more complete proteins and vitamins in their diet because 
they cannot produce protein that includes all of the ; essential amino acids 
with just a supply of nitrogen. - 

Nutrients can be divided into six categories. These are water* carbo- 
hydrates* fats* proteins* vitamins, arid minerals . 

I. Water ; 

Water is the cheapest arid most abundant nutrient • Consider the 
following: 

1. 65 to 70? of the body weight at birth is water. 

2* 40 to 50% of body weight of an animal at marketing is water. 

3. 90 to 95% of the blood is water. 
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Sources of water to the animal include : 



1. Drinking; 

2. Food; 

3; Metabolism (break down of nutrients) . 

If water is not available or withheld from an animal, the animal com- 
pensates in order to produce enough water to maintain its body's normal 
functioning. First^ urine excretion and water in the feces are reduced. 

Second, the animal metabolizes the tissues present to provide metabolic 

water, causing weight loss. Third- the animal attempts to keep cool seek/ug 
shade so as to reduce water loss from evaporation and sweat tng. Fourth, 
there is a reduction in feed consumption uuiess the feed is high in mois- 
ture; In low production or ^uLvival environments, the animals have probably 
developed these compensatory mechanisms as a means of sarvivai. Since their 
owners do not usually provide water, the animals probably have developed a 
resistance to drought stresses and through time have become hardier animals. 

Factors which affect the^ water requriemenfc ; 

* 1. The type of diet, i.e., green f orage vs . dry forage 

2. The purpose of the animal, i.e., lactation vs. meat 

3. The type of digestive tract, i.e., ruminant vs. nonruminant 

4. The type of urinary system, i.e., mammals vs. birds 

Function of water ift- 



1. Transport of nutrients 

2. Chemical reactions 

3. Temperature .regulation 

4* Maintains shape of the body cells 

5. Lubricates and cushions the body 



sumption (mature animal) 



1. Swine 1 1/2 to 3 gaiions/head/day 
' 2. Sheep 1 to 3 gallons /head/day 
3. Poultry 2 parts water for each part of dry feed 

II. Carbohydrates (CHO) Energy nutrient 

1. These are made up of carbon* hydrogen, and oxygen with 
chemical similarity of H^G. _,_ _ 

2. These include sugars, starches » and cellulose . 

3. Very little occurs as such in the animal's body. 

4. CHO makes up 3/4 of plant dry weight., 

5. ; It forms the largest part of an animal's food supply. 

6. these are formed by photosynthesis in plants. 

Classification (by number of sugar molecules) 
1. Monosaccharides I simple sugars) 

a. Glucose 

b. Fructose 
Cm Galactose 
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Disaccharides 



a. Sucrose 

b* Malatose >> 
c, fcactose 

3. Polysaccharides 

a. Starch. Stored in small amounts in the bo^v in the form of 
glycogen in the liver. 

b. Cellulose. \ All walls of plant* cells are composed of 
cellulose. 

Digestibility 

Crude fibix (cellulose, hemieellulbse, & lighin) poorly digested CHO. 
Nitrogen Free Extract (soluble sugars and starches) readily digested. 
Function: 

- 1. Energy; 

/ 2. Heat; 

3. Building stones _ fbr_ other nutrients; 

4. Stored in animal's body by converting into fats. 

III. Fats - Lipid s (eith er extract ) 



1. Made up of CHO 

2i froduces approximately 2.25 times more energy than CHO or 
proteins, and more per unit of weight. 

3i Composition ; Fat - Glycei-i and 3 fatty acids. 

4. Fatty acids are either saturated or unsaturated. 

5. Fatty acids considered essential for animals: 

a. Oleic . J# 

b. Liribleic 

c. Linblenic 

d. Arachidbriic 



6. Fats are Ideated in the animal body just below the skin sur- 
rounding the internal organs, in the milk, and marbling. In 
plants, fat 8 are fblind in the seed germ or embryo. 




a, NEnergy 

b • Heat and insulation 

c. Protection 

d. Aid in absorption of fat soluble vitamins 

e. Marbling 




Measuri ng — the energy value : 

Although ail nutrients are equally important, feedstuffs are usually 
evaluated on the energy value because: 

1. Energy is required iri^lSr^a^ amounts than other nutrients. 

2. It is the most limiting factoXin livestock production and the 
major cost. \ 

3 When all the other nutrients are present in adequate amounts, 
the amount of feed consumed is determined primarily by the 
energy level of the ration; 

Energy is usually measured in kilocalories (Real). A Kcal is the 
amoa.it of energy as heat required to raise the temperature of 1 kUogram of 
water one degree Centigrade. Another system of measuring energy Is the 
Total Digestible Nutrient system (TDN) . This system is usually used in . 
determining the energy requirements of ruminants and vabbit^. JTON. ts tfte 
sum of the digestible protein, fiber, nitrogen free extract (CHO) , and fat X 
2.25. It is expressed either as a percentage of a ration or in pounds or 
kilograms. 

The following scheme explains the utilization of energy by the animal: 
Gross Energy 

Digestible energy 
(Similar to TDN) 

Fecal Energy Metabolizable 
Urinary /Combustible Energy . 

energy Gas 

Heat Increment 

Net Energy 
Maintenance 

e ' Production 
Gross Energy is the total potential energy of the feedstuff. 

Fecal Energy is energy lost in the form of undigested food residue and 
energy-yielding metabolic products* 

Digestible Energy is GE - FE, Energy received by digestion - similar to 

TDN. 

Gaseous products of digestion - energy lost by combustible gases which 
escape the body. 

Urinary Energy is energy lost in the urine daring intermediary 
metabolism* 



- 166 - 



118 



Metabbiizable Energy Is the usual, portion of the ingested energy. DE - 
UE - ME the ME value of feeds, is usually, iised when determining the energy 
requirements for. pigs arid chickens. Usually it is a more accurate measure 
of energy available for the animal; 

• Heat Increment or HI is the increase in heat after the animal consumes 
feed; 

J 

Net Energy NE 3 ME - HI. The amount of energy used for maintenance 
and/or production. - 

IV; Prot e in 

i; Composed of carbon, hydrogen,- oxygen; nitrogen, and sometimes 
phosphorus and sulfur* 

2i Protein contains approximately 16% nitrogen so: % N Crude 
Protein - %N x 6.25 . y / 16% 

3. Protein consists of many molecules of amino acids (AA) joined 
by peptide linkages, i.e.^ AAj ""AA2 "AA^ - ~AA^ 



Types of Protein 

1. True protein: that which is composed of only amino acids. 



2. Nonprotein Nitrogen (NPN): compounds which are not true pro- 
tein in nature but contain N and can be converted to protein 
by bacterial action. 

3. Crude protein: that protein which is composed of true proteirt 
and any other nitrogeneous product; % N x 6.25 ■ Crude Pro- 
tein 

4. Digestible protein: that portion of the crude protein which 
the animal can digest; 

5. Essential amino acids: those aminp acids which are essential 
to the animal and are needed in the diet because the animal 1 s 
body cannot synthesize them fastefiough to meet its require- 
ment; Some of the most limiting amino acids (most difficult 
to supply in the diet) are: Lysine, Methionine, and Trypto- 
phane. 

jton^esgentiai amino acids : those amino acids which are not heeded in 
the diet but are still essential for the animal. 

Measure of Protein 

Protein quality refers to the amount and ratio of the essential amino 
acids. 
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Me a s ures .U sed : 

i; Biological Value (BV): A measure of the relationship of pro- 
tein retention to p. otein absorption; 01 the % of true 
absorbed protein that is utilized for maintenance and /or pro- 
duction. A protein with a BV Of 70 or m ore (70% of the intake 
of N is retained) is considered capable of supporting growth 
if the caloric value of the diet is adequate. If less than 
70%, the protein is less capable of supporting life. 

Examples of measurement ; - Biologica l value 

- . a. Whole egg protein 10 °* 

b. Meat protein' . 72 " 79 * 

c . Cereal protein 50 - 65% 

2. Net protein utilization (NPU) is a measure of protein quality 
expressing both the digestibility of the protein and the BV of 
the amino acid mixture absorbed from the intestine. NPU - BV 
x digestibility. 

Barrel Concept explaining limiting *mino acids : See illustration 1-1. 

In order to understand the concept of limiting amino acids, the barrel 
concept is most helpful. Consider the barrel as the structure which holds 
amino acids together, like peptide bands, and each stave of the barrel is an 
amino acid (essential or non-essential) . Consider the barrel s purpose, 
holding water, as a special protein which, let us. say, mak-j muscle. The 
amino acid and the amount of water the barrel Will hold (to continue the 
analogy, muscle that will be made) is limited to the amount of lysine avail 
able. In the drawing, methionine is the next most limiting Aa. The lengths 
of the other staves (amino acids) above the length of the lysine stave will 
not be used for holding water or making muscle. The nitrogen portion of 
these amino acids will be passed in the urine and the C, H, & 0 will be uti 
lized as energy. This is a very inefficient method of suppling energy needs 
because: 

1. Protein, per unit of weight, is usually iLore expensive than 
carbohydrates. 

2. The breaking down of protein to providn eLirgy is stressful 
i r to the animal's systems . 

If a protein is not supplying all the essential amino acids in the 
rijrht proportions at the critical time for growth and development, then the 
protein is hot con s idere d complete . Eggs and meats are usually considered 
complete proteins. No single plant protein is complete, but soybeans and 
peanuts cOine close; 

Compleme ntary proteins : When a complete protein is not available, dif- 
ferent feedingredients can be combined which can provide a more complete 
protein. B u p P lementary action between different proteins would 

be beef blood meal, which is low ihi so leucine and high in lysine and 
tryptophan, and corn gluten meal, which is high in isoleucine and low in 
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BARREL CONCEPT 
CHART 




LYSINE is the most limiting. 
METHIONINE is the. second most limiting. 

Lysine determines how much water the barrel will hold, or 
muscle that will be made. 
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Sit* «i ^»™f «f u ^*t^ S 

eGMi the mixture provides all taree^anwo 

promote growth. ^ 
/ The second H»WS »|^« "fiSlf ifS* b^S" in" 

--— * a Ko qppn in food mixtures throughout 

sesame paste). 

Purpose/Function of Protein 

1. Essential for growing cells 

a. Maintenance _ - , 

b. Production, i.e., eggs, meat, milk, and wool 

c . Reproduction • 

2. Included in the structure of:* 

a. Enzymes 

b. Hormones 

c. Catalyst 

* d. Antibodies - 1 

_ . . f 

3. May be used for energy. >- 

V. Minerals (See Tables 1-1) 
t. Inorganic^ elements 

2. The total" mineral content of plants or animals is called ash. 

Classification - ; 

- , l. Major minerals: Calcium, phosphorus, Sodium, and Chlorine. 

9 Trace minerals: Iodine, Potassium, magnesium manganese, 

* 2 ' sulfur "on, zinc, .copper, cobalt, and molybdenum. 

• ; 3 Flourl ne and Selenium are considered beneficial in small 

amounts but toxic if in excess. 

General Function 

1. Skeletal formation and maintenance. 
* 2 : Constituent of nucleoprotei*s which are vital to all cellula 
activity. 

3. Oxygen transport. - ^ 
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4. Chemical reaction in the body. 

5. Fluid balance (osmotic pressure and excretions). 

6. Regulates acid-base balance. 

7. Help in enzyme system. 

8. Mineral - vitamins relationship. 
VI. Vitamins 

1. Organic in nature; 2. Dietary requirements of one or more species; 
3. Necessary in small amounts; 4. Effective for metabolic activity but are 
not found in the structure portion of the body. 

Types : 

1. Fat soluble (ADEK) ; 2. Water soluble {Thiamine, riboflavin, 
niacin, pantothenic acid, pyridoxine, biotin, choline, folic acid, & 
Bj2> 3. Isositol, paraamino-benzoic acid (PABA) , and /itamin 



f 

.? 
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Table, 1^1 

Animal Mineral Chart 




Major or i 

Sodium 
(Na) 



Major cation in os- _ 
molic pressure and 
acid-base balance 
in body fluids, upon 
which depends the _ 
transfer of nutrients 
tojhe cells and the 
removal of waste 
materials andjhe 
maintenance of 
water balance 
_ J»inpnjt.the_ tissues. 
Associated _wit_h 

muscle contraction. 
Important in making 
bile. 



7 



Chlorine 
(CD 



Calcium 
(Ca) 



Major _an|on involved 
in osmotic pressure 
and acid»basc bal- 
ance (chloride 
shifty 

Chief anion of gastric 
juice where. i_t_unjtes 
with H.ions to form 
hydrochloric .acid 



Bone and teeth for- 
mation: nerve 
function: muscle 
"contraction; bipod 
coagulation; cell 
permeability. 
Essential for milk 
production_and Jbr 
formation of egg 
shell in poultry. 



Major IrterrelatioAiot; 
Toxicities 



Reduced growth and 



efficiency bffeed 
utilization in grow- 
ing animals, re- 
duced milk pro - 
duction and weight 
loss in adults. .._ 
towered reproduc- 
tion (infertility in 
males, and delayed 
sexual maturity in 

females). 

Craving for sodium, 
evidenced by such 
things as drinking 

urine. 

In laying hens, a 
deficiency of 
sodium results in 
lowered production 
ioss_of weight, and 
canniba lism. 



Salt toxicity, which is 
accentuated with 
restriction of Water 
Intake, readily j occurs 
in npnruminants. It is 

characterized by_a 

staggering gait, blind- _ 
hess, and other nervous 
disorders. 
Excess Na resuits in 
hypertension. 



Depressed growth 
rate. 

Chicks on (rindefi- 
cient diel exhibit 
nervous symptpjns 
induced by sudden 
noise. 



Rickets in young. 

Osteomalacia in 
adults. 

Tetany (hypocal- 
cemia). Milk fever 
in dairy cows_is the 
classical example 
of Ca tetany: 

Hens: Thih-shelled 
egg*. drpIMn egg 
production, and 
lowered 
hatchability. 



Excess CI is not likely: 



Calcium-phosphorus _ 
ratio is important. For 
nonruminants, it 
shouidjbe_hU2:L 
For ruminants, it may 
be anywhere from 
1:1-7:1. 

Vitamin D is inyoWed. 
if adequate vitamin D 
is present, the ratio of 
calcium to phosphorus 

is less important. 

Excess Ca reduces the 
absorption and utiliza 
lion of Zn. in swine, 
this causes parakera 
tests. 

Excess Mg decreases Ca 
absorption . replaces 
Ca in the bone, and 
increases Ca excretion 



Salt: iree-choicc, or 
added to the 
ration at a level of 

0.25-6.50%. 



The bbdy contains 
approximately 0.2% 
sodium. 



SaUl free-choice, or 

added to the 

ration at a level of 

0.25-0:50%: 



Oystershells. 

Limestone. 

Drcalcium__ 

phosphate.. 
Defltiorinated 

phosphate. 
Protein supplements 

of animal origin, 

legume forages, 

and rape: 

MUk. 

Bone meal. 



in practice. NaandCL 
are supplied together 
as common salt: 

The body's requirement 

for CI is apprqxi-1 

mateiy half that of Na 



Over 70% of the ash of 
the body consists of 
Ca and P. 

Approximately 99% of 
the Ca of the bodyjs 
present in the bones 
and teeth. 

Calcium availability of 
70% isgenerally 
assumed for all feed? 
stuffs. 



(Confirmed) 
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Table 1-1 

Animal Mineral Chart 
Page 2 



Phospho- 
rus (P) 



Mi 

Bone and tetrth for- 
mation; a com- _ 
poncnt of phospho- 
lipids which are 
important in lipid 
t ranspprt_ and _ 
metabolism and 
cell-membrane 
structure. 

In enc^rg^ metabolism. 

A component of 
RNA and DNA. 
the vital cellular 
constituents 
required Tor pro- 
tein synthesis.. 

A constituent of 
several enzyme 
systems. 

Essentia] for normal 
skeletal develop- 
ment, as a con- 
stituent of bone; 
enzyme activator, 
primarily m gly- 
colytic system.. 

Helps to decrease 
tissue irritability; 



Sont Deftcte»cy 
m plows 

RJ c ^. c ls jn young 

Osteomalacia in 

__ adults.. 

Depraved appetite 
(pica), but this is 
not specific for 

phosphorus 

__ deficiency. _ 
Breeding problems. 
Urinary problems^ 
Reduced egg 
production. 



Major inKTreiatSowMp; 

toxicities 



Ratio of Ca-P is impor- 
tant ^somewhere 
between 1-2 parts of 
Ca to 1 part of P. 

Sufficient vitamin D is 
necessary Tor P assim- 
ilation arid utilization. 

Excess Ca and Mg cause 
decrease in P absorp- 
tion 

In ruminants, excess P 
?P_ relation to Ca is 
likely to cause calculi. 



Good Sowers 
for Animals 



Monosodium 

phosphate. 
Di ammonium 

phosphate. 
Dicalcium 
_ phosphate. 
Defluorinated 

phosphate. 

Bone meal. 

Most cereal grains 

and their by- . . 

products (notably 

wheat bran) are 

high in P. 



ComnKut* 



Approximately 80% of 
the P of the body is 
present in the bones 
arid teeth. 

Excess. P_may Lresuji [in 
lameness and spon- 
taneous fracture of 
long bones. 

High P has a laxative 
effect. 



Magne- 
sium 
(Mg) 



Potas- 
sium (Kj 



,ulfur(S) 



Major cation of iritra- 
ce 1 1 u la r _fl U id w here 
it is involved in 
Osmotic, pressure 
and acid -base 
balance. 

Muscle activity^ 

Required in enzyme 
reaction involving 
creatine. 

I nfl uences cairbo (hy- 
drate metabolism. 

Required as a com- 
ponent Of sulfor- 
coritairiirig amino 
acids cystine and 
methionine,. 

As a component of 
biotin. sulfur is 
important in lipid 
metaN)!ism. 

Asa componentJ>r__ 
thiamin, it is impor- 
tant in carbohy- 
drate metabolism. 

As a component of 

coenzyme A. U is 

important in energy 
metabolism. 



Vasodilation, with 
result n£ reduct ion 
in blood pressure 
(manifested out- 
wardly by a flush- 
irig of the skin). 

H ypenrn ta_bij ity . 
Tetany (grass _ 
tetany; or grass 
staggers) charac- 
terized by loss of 
appetite, tanqrexiaj 

hyperemia, con- 

-Vulsions. and dc 

Growth retardation, 
unsteady gait, 
general muscle 

weakness, pica, 

diarrhea, distended 
abdomen, emacia- 
tion followed by 

_ death, 

Abnormal electro- 
cardiograms; 



Retarded growth. 

primarily due to not 
meeting the sulfur 
amino acid require- 
ment for protein 

_ .synthesis. 

Sheep fed nonprotein 
N to replace protein 
without S supple- 
mentation ^ 

reduced, wool 

growth (wool con- 
tains approximately 
sulfur). 



Excess Of Mg upsets Ca 
arid P metabolism. 

Mg tpxjcity from feeding 
has not been demon- 
strated; 



Magnesium sulfate 
or oxrdc. mixed - 
with salt or small 
amount of feed. 



Deficiencies. of Mg may 
be encountered with 
suckling calves and 
pigs. 



Magnesium deficiency 
results in failure to 
retain potassium; 
hence, it may lead to 
K deficiency. 

Excessive levels of potas- 
sium interfere with 
magnesium absorption. 



Potassium chloride; 
Roughages usually 

contain ample 

potassium. 



Pc^ssium deficiency 
mayjpecur J n d ryiot 
finishing cattle or 
sheep on a high- 
concentrate ration. 



Sulfur is related to the 
amin^ acids cystine 
and methionine, and 
to biotin. thiamin, 
and coenzyme A (sec 
column to left. "Major 

_ Functions'*). 

Sulfur toxicity is not a 
practical problem 



Nonruminants 
should be pro^ 
vjded sujfurHcon- 

__ taining proteins. 

Ruminants and 
horses may be 
provided sulfur in 

protein ,_ as_ ele^ 

mental sulfur or as 
sulfate sulfur; 



The body contains _ _ 
approximately 0; 1 5*S 
sulfur^ 

Sulfur^re^uiremerits are 
primarily tbpsc involv- 
ing amino acid 
nutrition;- - 

Ruminants feci urea as i 
?pun?c_oT protejri 
nitrogen m*x benefit 
from supplemental 
sulfur; 



pf'T r?y, tur,, 



LB 
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Mineral Chart 



Trace or micro minerals: 



Chro- 
mium 

<cn 



Insulinlikc effect in 
glucose metabolism 
(shown in the rat) 



Copper 

(Cu) 



Fluorine 
(F) 



As a component of 
vitamin Bu- 

Rumen microorga- 
nisms use Co for 
the synthesis of 
vitamin B x 2 and 
the growth of_ 
rumen bacteria. 



Some Deficiency 
Symptoms — 



Major Interrelationships; 

Toxicities 



Along with iron and 
vitamin B,^ copper 
is necessary for 
hemoglobin fbrma- 
t hdiv. although it 
forms no part of 
thc.hcmoglobin. 
molecule (or red 
blood cells). 

Essentia] in enzyme 

systems, hair 

development and 
pigmcjiialion. bone 
develop me hi, 
reproduction, and 
lactation. 

Protects against 
dental caries (tooth 
d^ay)Jn children. 

and possibly in 

other animals, also. 



Good Sources 
for Animals 



There is no evidence 
that practical 
animal rations 
need 10 be supple- 
mented with Cr. 



Related to vitamin 
Cobalt toxicity is not 
likely 



Deficiency of Co in 
cattle and sheep 
produces symptoms 
similar toadejv 
riency of vitamin 
B l2 . 

Ruminants grazing in Co-deficient areas show 

loss of appetite, reduced ^bwih. and loss in 

body weight, followed j>^^^ 

and eventually death. Frequently a depraved 

appetite is noted: 
The disease called ' salt sick" in Elorida is due to 

Co deficiency associated with Cu deficiency; 
In different parts of the world. Co deficiency is 

known as Denmark disease, coast disease. 

enzootic marasmus, bush sickness, wasting 

disease. Neuritis, and pining disease: — 



Fading hair coat; 

Light wop! 8 row l n ~ 
and straight,. ^hair- 
like fibers, known 
as steely wool: 

Nervous symptoms, 
known as ataxia. 

Lameness, swelling 
of joints, and fra- 
gility of bones; 

Nutritional anemia, 
commonly called 
"salt sick " 



Excesses of fluorine 
are ofmore concern 
than deficiencies 
In livestock 
production. 



Cobaltized mineral 
mixture made by 
adding^Cb at rate 
of 6.2 oz/ 1 00 lb of 
salt as cobalt 
chloride, cobalt 
sulfate, cobalt 
oxide,_pr cobalt 
carbonate. Also, 
several good Co- 
containing com- 
mercial minerals 
are on _ihe_markci. 
Grazing animals may 
be given pellets 
composed of 
coba j I ox ide and 
ironadministered 
orally with a ball- 
ing gun. The pel- 
lets lodge in the 
rumen and are 
gradually dis- 
solved over a _ 
period of months^ 



An excess of molyb-: 

denura in the presence 
of sulfate causes a con- 
dition which can be 
cured by administering 

_ copper. 

Excess copper (levels 
above 250 pphi'J is 
toxica jjaccumujajes 
in the liver, and death 

_ may result. . 

In high-molybdenam 
areas, the Cu level for 
horses and cattle 
should be about 5 
times higher than 
normal 



High dietary Ca depresses 
E . u P.taJce of bone. 

F is a cumulative poison: 
hence, the toxic effects 
may riot be noticed for 
some tirrie^ 

High i jeyels result in 
enlarged bones;___ 
softening, mottling, 
and irregular wear of 
the teeth: roughened 
hair coat: delayed 
maturity: and \tss __ 
efficient utilization of 
feed. 



Com meats 



The importance of Cr in 
gl.u cose me i ; abb 1 1 i s m 
of other animals __ 
(other than the rat) 
and man has hot been 
established id date. 



The Co content ofjhe 
leaves of the catalpa 
tree is regarded as a 
good indicator of the 
adequacy of cobalt in 

_ an area. . 

Co-deficient areas have 
been reported in 
Australia, western 
Canada, and injhe 
tLS. in the states of 
Florida, Michigan. 
Wisconsin. Massachu- 
setts, New Hampshire, 
tennsyiyania. and 
New York. 



Trace mineralised 
salt containing 
copper sulfate or 
copper carbonate. 

Any mineral mix 
containing copper 
must bc_thjDrough' 
|y mixed in/Order 
to preventfcopper 
toxicity or 
poisoning 



No need to supple- 
ment Jivcstock 
with fluorine has 
been demon- 
strated. Should 
sach supplementa- 
tion be necessary. 
I ppm in the 
drinking water 
should suffice. 



A variable store of_ 

copper is located in the 
liver and spleen. 

M ilk is low in Cu : henxc. 

' youn g animals ra iscd 
almost exclusively on 
milk may develop 
anemia. 

The soils _qf Florida and 
the Coastal, plain 
region are copper 
deficient. 

Copper deficiencies arc 
common in Australia. 



(Continued) 



C*lifor»l«. O.i.A. M*13, with cfa* pmntmtiam oi tta P»*lH*r. 
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Mineral 


Major FaacrJoa 


Some Deflcieocy 
SvtxiDf orm 


Major interreiatioashlaa; 

Toxicities 


Good Sources 
for Aaimab 


Com meats 


Iodine 
(1) 


Needed by the thyroid 
gland for making__ 
thyroxin, ao iodine- 
containing hormdne 
which controls the 

oiism or heat pro- 
duction. 


Goiter (big-neck) in 
humans, calves, 
lambs, and kids. _.. 
stillbirths and weak 
young; hairless 
pigs; woolless 


Long-term chronic intake 
of large amounts of I t 
reduces thyroid uptake 
of I. 

Marked species differ- 
ences exist in tolerance 


Stabilized iodized 
salt containing 
0.0 1 1 potassium 
iodide (0,0076% I). 

Calcium iodate. 

Ethylenediamine 


Enlargement of the 
thyroid gland (goiter) 
is nature's way of 
itY'n&to make enough 
thyroxin (an j-contain- 
ing hormone) when, 
there is insufficient I 
in the feed. 

Mature animal bpdy 
contains less than 
0:00004*; I: 

I deficiencies are world- 
wide. In the U.S.. the 
Northwest, the Pacific 
Coast, and the Great 
takes regions are 
goiter areas. 


Jajnbs at birth. 
There is no satisfac- 
tory treatment for 
animals that have 
developed pro- 
nounced i-defi^ 

Iodine deficiency in 
young animals is 
called cretinism. In 
adults it is known 
as mvxedema. 


to high intakes of I. 

4 


dihydriodide 
(EDDI). 


Iron <Fe) 


Iron is a constituent 
of hemoglobin, the 
iron-containing 
compound that 
transports oxygen: 


Fe-deficiency anemia: 
characterized by . 


Iron is related to hemo- 
globin: 


Ferrous sulfate 
administered 
orally, or iron 
dextran injection. 

Leafy portions of 
plants, meats, 
legume seeds; 
cereal grains, arid 
jc^ne^ojasses^ 

Trace mineralized 
salt.' 


The body contains only 
about 0.004% iron. 
Thus . a m aiure^human 
contains Only about 
I/i0|purice of this 

_- mineral. 

Iron is stored in the liver, 
spleen, and. kidneys: 

Young animals are born 
w !.t_h a^ store of iron. 
But. miik is_ low in_ _ _ 
iron. So: when young 
ariirhals Ire continued 
on milk Tor a long 

rijAc.J>Articu[arly 

und er con fined _ con d i -_ 
tions and with little or 
rib supplemental fcedX- 
nutritional anemia will 
likely develop. 


smaller than normal 
n u m bep of i ed ce j Is 
and less than nor- 


Cu is required Tor proper 
_ f c DlcLaboJism^ 

Pyridoxine deficiency 
decreases the absorp- 
tion of Fe. 

Too much iron may be 
deleterious — interfering 
with phosphorus 
absorption by .forming 
an insoluble phosphate. 


Also, iron plays a role 
in cellular oxida- 
tions, being a com* 
ponent of certain _ 
enzymes concerned 
with oxygen 
transfer. 


mal amount of 
hemoglobin. 


Man- 
ganese 
(Mn) 


Essential for normal 


Poor growth. 


Excess Ca and P 


Trace mineralized 
salt containing 
0.25% manganese 
(or more). 




bone formation (as 
a component of the 
- Organic matrix): 
Thought to be an 


L^n^cness. shortening 
and bowing of Jhe 
legs, and enlarged 

joints. 


decreases absorption . 
Mn is not toxic in 
moderate excesses. 


activator of enzyme 
systems involved in 
oxidative phos- 
phorylation: amino 
acid metabolism, 
f * ttyjici d J^ynthesi s. 
and cholesterol 

_ metabolism. 

Growth arid 
reproduction. 


"Knuckling over" in 
cajves^ 

Impaired reproduc- 
tion (testicular 
degeneration Of 
males; defective 
ovulation of 

... females). _ 

Slipped tendons 
(pcrosis) in poultry. 



(Continued) 



BEST C0?v MAMIE 



cho_EaMlnc*r htblimhtBt. Corner »_r-0^ 



Kom>l*tm , by H. B. 



Jr.. ptt*U*h#a_bf 

California. U.S.A. 11*13. wtch cha ?»mli«loo of cha 7ubUih«r 



G. OlaaCloa. 
Boa 429. Clovla 



- 115 - 



127 



Ta ble 1*1 

Animal Mineral ehart 
Page 5 



Mtocral 


Major FMCtkM 


Soow Defickacy 


Major IflterretatfewMpa; 

Toxkltk* 


CaolSbvttft 
for AftttE 




Molyb- 
denum 
(Mo) 


Ai a cpmjppnent of 

the enzyme 

xanthine oxidase— 
especially important 
in poultry for uric 
acid fpnnatiqn. 

Stimulates action of 
rumen organisms. 


Toxic levels of Mo are 
of greater practical 
concern than 
deficiencies. 


Mo is related to uric acid 
formation in poultry 
arid microbial action 

■ n nifntn&nts. 
in rumiiiQii*** - 

Mo as a toxic mineral 
affects cattle and sheep 
gracing pastures grown 
on soils High in Mo 
content. 

Toxk levels of Mo inter- 
fere with copperrnetab- 
blism: hence; increase 
copper requireraefiis, 


No Mo supplement 
tation of normal 
rations is 
necessary. 


Mo toxicity results in 
severe scours and loss 
of condition. 


Selenium 
(Se) 


Not completely 
known. But 
involved in_yii_amin 
E absorption and/ 
or retention: Aiso. 
a required nutrient 
in its own right. Sc 
prevents degenera- 
tion and fibrosis of 
the pancreas in 
chicks. 

Implicated with 
glutathione 
peroxidase 


Nutritional muscular 
dystrophy in lambs 
and calves. 

Exudative diathesis 
in poultry. 

tiver necrosis in pigs. 


Selenium is related to 
vitamin E afebrptibh. 

Animals consuming 
forage or grain pro- 
ouceo on xicuhciuuj 
soils develop blind stagg< 
characterized by erhaciai 
soreness and sloughin&o 
anemia, excess salivation 
teeth, blindness, paralysi 

In jwujtry. egg prbducjion 
reduced and deformities 
including lack of eyes ati 
and feel. 


High-protein rations 
terid to protect 
against Sc toxicity. 

rrs or alkali disease, 
ibri. loss of hair; 
f hooves, lameness. 
. grinding of the 
s. arid death, 
and hatchability are 
are corn m on. 
d deformed wings 


In 1974. FDA approved 
the addition of Sc in 
eit her. sodi urn sejenttc 
or sodium selenate at 
rate of 0. 1 ppm to 
complete rations for 
swine/browing 
chickens to j6_ weeks 
of age, breeder hens 
producing hatching 
eggs, arid nonfood 
animals; and at rate 
of 0.2 ppm in complete 
rations for turkeys. 


Silicon 
(Si) 


Involved in the min- 
eralization process 
in bones. 




From a practical stand- 
point, adverse effects 
of high-Si intake rather 
than Si deficiency 
appear to be of 
concern 

Urinary calculi may 
develop upon excessive 
intake of silicon. 


One of the most 

abundant elements 
ori earth: Present 
in large amounts 
in soils arid plants. 


Ori purified diets; the 
addition of Si has 
i nc rea scd the growt h 
rate of chicks and rats. 


Zinc (Zn) 


Needed for bone and 
leather develop- 
ment 

L\ ii c i s a c pmponent 
of several enzyme 
systems, including 
carbonic anhydrase 

Also. Zh is required 
for normal protein 
synthesis and metab- 
olism, 


Loss of appetite and 
_ stunted growth. __ 
Poor hair or feather 
development: slip- 
ping of wool. 
Rough and thickened 

skin in swine. 

known as parakera- 
tosis. 


Excess Ca reduces the 
absorption arid uliliza- 
t ion PC Zn . precipi t al.- 
ing parakeratosis in 
_ swinc^ __ 
Excess Zri interferes with 
Cu metabolism arid 
may cause anemia. 


Zinc carbonate. 
Zinc sulfate. 


Zinc imparts "bloom** 
lb the hair Coat: 
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Naaaeof 
Vhaaata 



Meat Affected 



Sosse Deficiency 

SyBptowi 



Good Sewcea 



? fat 



Vitamin 



Affects all farm ani- 
mals, including 
poultry. 



Bone growth,. 

Night vision (forma- 
tion of visual purple 
iii the eye). 

Epithelial tissue main* 
tenancc — respira- 
tory, urogenital and 
digestive tracts, and 
the skin. 



Stunted growth or loss of 
weight and loss of 
appetite, xerophthal- 
mia {ah eye disease), 

nlSLBinjlness^ 

nervous incoordination 
as shown by a stagger- 
ing gait, and sterility 

young^wh*ch_are born 

__ weak or dead. 

Reproductive failure: 

Hydroencephaly in 
young rabbits bom 
to deficient females. 

Chiclu:_ Wobbly gait. 

Hens: Reduced egg pro- 
duction and hatch- 
ability. 

Rickets in young: - - 

Osteomalacia in adults. 

Chicks. Reduced growth, 
soft bones (rickets), 
.leg deformities: __ 

Hens: Poor eggshells 
ami lowered hatch- 
ability. 



Viumm_A_can be 
provided as the 
synthetic vitamin 
or as its precursor, 

c«rojene. Rfch 

sources of carotene 

_ follow: _ _ 

Green, leafy hays, 
not over 1 year 
old. 

Grass silages. 

tush, green pastures. 

Yellow corn. 

Green and yellow 
peas. 

Fish oils. 

Carrots: 

Whole milk. 

Dehydrated alfalfa 
meal. 



Vitamio A is found only 

in animals; plants 

contain the precursor, 
carotene. 

AhimaJs sue able to store 
oonsjderaWe >jtamin 
A, but because of their 
pester requiremenu 
anil less storage, \ 
young animals suffer 
from a deficiency 
much sooner than 
those that are mature. 

Both carotene and vita- . 
oiin _A , are readily 
destroyed by oxida- 
tion, thus resulting in 
considerable losses in 
processing and storing 
(as in making or stor- 
ing of hay). 



Vitamin 
D 



Affects all farm 
animals, including 
poultry. 



Aids in the assimila- 
tion and utilization 
of calcium and 
phosphorus and 
necessary in normal 
bone development 
of animals, includ- 
ing the bones of the 
fetus. 



Vitamin D 2 (irradi- 
ated ergbsterbl), 

_ J^?_pJ* n t form. 

Vitamin D 3t the 

_ animal form. 

Sunlight: 

Sun-cured hays. 

Cod and ceruin 

other fish-liver oils. 

Irradiated yeast. 



Most mammals can use 
either D 2 or D 3 , but 
birds require vitamin 

_ D* 

When animals are 
exposed sufficiently 
i~ direct sunlight, the X 

traviolet light in "the ^ 
kunlight penetrates the 
skin and produces 
vitamin Dj from traces 

of 7-dchydr <hb- 

testero n the tissues, 
tissue storage is very 

limited. _ 

The vitamin D require- 
ment is less when a 
pro^J^ncejoicaj- 
cium and phosphorus 
exists. 
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Phctd 9 




Nan* of 

Vttnrin 


Aauamals 

Most Affected 




Soaae Deficiency 
Syamatoav 


GoodSoajrcea 
for Anwift 1 * | 


Cornea** 


Vitamin 

E 


Calves, sheep, horses, 
poultry, rats, and 
perhaP* «rtam 
other animals. 


Antioxidant. 

Muscle structure. 
Reproduction; 


Muscular dystrophy 
(stiff lamb disease and 
wblte.jijw 

Reproductive failure. 

Steatitis. 

Chicks: Eftccpbalomala- 

cia (crazy chicle 

disease), exudative 

diathesis. 
Hens: Poor hatchability. 
Turkeys: Myopathy of 

the gizzard. 


Aipha-tocopherol. 

(~Lmrm nr OpriTI oil I OI 1 

_ plants. 
Green piano. 
Green hays. 


Vitamin E is widely 
distributed in all 
natural feeas. 

Utilization of vitamin E 
is dependent on ade- 
quate selenium. 


Viumin 
K 


Likely all species. 


Essential for^pro- 

thrombin formation 
' and blood clotting. 


Prolonged blood clotting 
time, generalized, 
hemorrhages, and 
death iii severe cases: 


Menadione (vitamin 1 

Green pastures. 

Well-cured hays. 

Fish meal. 1 

Ir general, this factor 
is widely dis- 
tributed in normal 1 
farm rations. Also. 1 
all classes of farm, 
animals synthesize 
it. 


V ittmin K has definite 

value in human 

therapy where clotting 

of the blood is 

imMirMi due to a 

deficiency of the 

_ vitamin- 

Menadione is widely 

used commercially as 

a source of Vitamin K. 
Well known sntiaWisB 

of vitamin, K are 

dicoumaroi and 

warfarin. 


The m*Ur-9ol 
T&a^aas: 

Vitamin 


■Me 

Swine, rats, poultry. 

and man. 
Ruminants synthesize 

B u unless cobalt is 

deficient. 


Coenzyme iii several 
enzyme systems. 

Closely linked with 
folic acid. 


All animals show_ 

retarded growth. 
Pigs show uncoordinated 

hind teg movemehS; 

and there's reproduc- 
_ tivefailu«mjipws^_ 
Eggs fromB|i-<teficknt 

bens fail to hatch: — 


Synthetic B, 2 : 
Protein supfSfements | 

of animal origin. 
Fermentation 

products: 


is apt to be lacking 
is swine and breeder 
poultry rations. 


Biotio 
Choline 


Required by all 

species; 

Swine, rats, and _ 
poultry. Choline 
deficiency has not 
been observed in 
man. 


Component of several 
enzyme systems. 

i 

Involved in nerve 

impulses^ 
A component of 

phospholipids. 
Donor of methyl 

groups. 


Pip exhibit spasticity of 
the hind leg*,_cTacju_in 
the feet, and a dermati- 
tis. There is also 
lowered efficiency of 
feed utilization. 

Chicks and turkey poults 
show dermatitis and 
porosis. 

Hens: Poor hatchability 

Fatty livers in moat 

species. 

Kidney hemorrhaging. 
In swine, abnormal gait 

in growing pip ami 

reproductive failure iii 

adult females. 
In chicks, slipped tendon 

(perosis). 


Synthetic biotin. 

Yeast, milk,eo 
yolk, Uver v and 
kidney arc espe- 
cially rich sources 
of biotin. 

Choline chloride. 
Choline content of 

Cjormal feed is 

sufficient. 


1 Ordinary farm rations 

pfptobjyconUih 

ample biotin,. or farm 
animals synthesize ail 
they heed: 
Biotin is rehdefed un- 

1 available by raw egg 

1 white. 

1 With a high-protein diet, 
1 enough choline is 
1 synthesized tromoer* 
1 tain precursors and 
I amino acids. Defi- 
1 riency symptoms are 
1 more readily obtained 
1 as the protein content 


Folic 
acid 

(folacin) 


All animals and birds 
ihay be affected. 


Related to B, 2 

__raeubpHstn. 

Metabolic reactions 
involving incor- 
poration of single 
carbon units into 
larger molecules. 


Poor growth, 

Macrocytic anemia. 


Synthetic folacin. 

Some animal pro- 
teins; well-cured, 
green leafy alfalfa 
green pastures. 


| Folic acid is widely 
1 distributed in both 
I plants and animals. It 
, 1 was given this name 
because of the abun- 
1 dance of the factor in 
I plant leaves. 
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Nine of 

Vitamin 



MM Affected. 



ScMpMt Deficiency 



GoodSovccs 

for mwh_ 



Comments 



Inositol 



Not clearly estab- 
lished. 



Not ten Own: 



Spectacled-eye appear- 
ance in rats. 



Synthetic inositol. 
All feeds. 



Widely distributed in 

a mma! f eed s . 

SynihesizecLinJnlestines^ 



Niacin 

(nicotinic 

acid) 



It is a dietary essential 
of pigs, chickens, 
monkeys, arid man. 

Apparently synthe- 
sized jnjhe. diges- 
tive tract of rumi- 
nants (sheep and 
cattle) and the 
horse. 



Constituent of coen- 
zymes 
Hydrogen transport. 



Synthetic niacin. 
Animal by-products. 
Green alfalfa is a 
fair source. 



Reduced, growth and 
_ appetite: 

Swine exhibit diarrhea, 
vomiting, dermatitis, 

Mnthriftiness. and 

__ulcerated intestine; . 

Chicks show poor feathering, scaly dermatitis, 
and sometimes, a '.'sp^tacjedeye." 

Dogs show a darkening of the tongue (black- 
tongue) and mouth lesions. ... 

Man develops pellagra characterized by a bright 
fed tongue, mouth lesions, anorexia, and 
nausea. 



Niacin present in most 
cereal grains is hot 
available to the pig 
a_nd_ot jie_r_si im pi e- 
_ stomached animals. 
Niacin can be synthe- 
sized in the body from 
surplus tryptophan . 
Mature ruminants do 
not need dietary nia- 
cin under most condi- 
Jtftns because of syn- 
fdSfiesjs of rumen 

microflora. , 



Panto- 
thenic 
acid 



Para- 
amino- 
benzoic 
acid 



Pyri- 

doxine 

(B A ) 



Rats. dogs, pigs: 
chickens, and tur- 
keys. Synthesized 
in rumen of cow 
and. sheep: perhaps 
the horse also syn- 
thesizes it. 



Essential growth 
factor for micro- 
organisms: 



B 6 is a dietary essen- 
tial for the rat. pig, 
chick, and dog. it 
is synthesized in the 
rumen Of cattle and 
sheep and perhaps 
in the cec u m of t he 
horse: thus, no 
deficiency symp- 
toms in these 
species have been 
reported. ' 



Component of coen- 
~< zyme A, required 
for energy metab- 
olism. 



All species exhibit Calcium pantolhe- 

reduced growth, loss hate. 

of hair, and enteritis. Fish solubles. 
Mature ruminants syn- I 

thesize pantothenic 

acid in rumen. Sighs of deficiency in calves 
are rough coat , . dermatjtis. anorexia, and 
loss of hair around eyes. 
Pigs develop "goose-stepping" gait: 
Chicks show dermatitis and embryonic death. 
Dogs vomit and show fatty infiltration of li ver. 



Grain is very deficient in 

pantothenic acid. 
,OfaiiB vitamins, it is 
most likely to be . 
deficient under dry lot 
conditions. 



Not clearly estab- 
lished. 



Not demonst™ ed in 
animals: 



As coenzyme in pro- 
tein JLnd nitrogen 

_ metabolism 

Involved in red blood 
cell formation. 

' m .P9Tiap ,l _ _in_endo- 
crine system. 



All species exhibit con- 
vulsions. 

Pigs show anorexia and 
poor growth. 

ChjfMshow retarded^ 
growth and abnormal 

_ _ feathering. 

Hens show lowered egg 
laying and hatch- 
ability. 



Synthetic para- 
aminobenzoic 
acid. 

Not well known. 



Abundantly synthesized 
in intestines. 



Synthetjc yitamin B 6 
Cereal grains and 
- their by-products 
Rice bran and 
.J^ysjicdrice. 
Green pastures. 
Well-cared alfalfa 

hay. 
Yeast. 



Normally.. animal rations 
are not lacking in 
vitamin B 6 . 



Ribo- 
flavin 



Thought to be 
required by all - 
animals, but defi- 
ci^cy_symj« 10ms 
U [OL observed _i n _ 
ruminants; perhaps 
due to rumen syn- 
thesis. Deficiency 
symptoms nojecS jn 
poultry, swine, and 
horses. 



Promotes growth and 
functions in the 
body as a constit- 
uent of several "_ 

enzyme systems and 
as such is importia 
in carbohydrate and 
amino acid metab- 
olism. 



Retarded growth in most 
species, with a wide 
v ariety_of other symp- 
toms somewhat vari- 
able with the species. 
— rVnodic^hth^mia^ 
(moon hnhdnessTnT 
^rsfs Itpjod uct i ve_ _ 
failure in the sow. and 
slow growth, anemia, 
diarrhea, unthrifty 
appearance, eye 
Ppa^jicS' and an 
abnormal gait in the _ 
young pig: and curled 
toe paralysis in birds. 



Synthetic riboflavin. 

Green jpasj ures. 

WejjHCured. green. . 

_ leafy hays: 

Grass silage. 

Milk and milk pro- 
ducts. 

Meat scraps and 
fish meal: 



Grains are a poor 
sou rce _of_ribofla_v_i_n 
Many common rations 
are borderline or 
deficient in riboflavin, 
especially swine and 
poultry rations. 



{Continued) 
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Nioc of 
Vitmmia 

Thiamin 

■- 


_ Aairnab. _ 
Meat Affected 

All animals must have 
a dlciaryjqurcc. 
unless there is 
rumen, synthesis., as 
in cattle and sheep. 


FuBCtibos 

As a coenzyme. in 

energy metabolism. 
Promotes appetite 

and growth, 

required for normal 

carbohydrate. 

metabolism, aids 

reproduction. 


Som* pe fidettcy 
Symptoms 

Reduction in appetite 
(anorexia) and loss in 
.weight. 

Cardiovascular distur- 
bances: 

Lowered body tempera- 
ture, 

Chastek paralysis in 
mink and foxes. 

Chicks: Polyneuritis 
(retraction of the 
head). 

mns: t'.wercdeggpro r 
duct ion. :v. 

Beriberi (in ma^). — 


Good Soarcc* 
for Animab 

Thiamin hydrochlo- 
ride: 

Green pastures. 

Wellncurcd, green, 
leafy hays^ 

Cereal grains. 

Peas. 

Brewers' yeast. 


Seldom deficient in 
animals. 

Some fish feeds po_ssess 
ah enzyme — thia- 

mtnaw — wHicH IS 

antagonistic to 

. . thiamin- •__ 

Fats in particular have _ 

been shown to exhibit 

a thiamin-sparing 

effect. 


Vitamin 
C (ascor- 
bic acid) 


Dietary heed is limited 
tp_nian ± the guinea 
pig, And the mon- 
key: Probably 
required by other 
species but synthe- 
sized in the body. 


Collagen formation. 

Formation of the. 
intercellular sub- 
stances of the teeth, 
bones, and soft 
tissues; increases 
resistance to infec- 
tion, promotes firm 
gums. 


Scurvy; swbllcnY bleeding 
a_n_d^_ujc«ratex!_gums: L 
loosening of teeth, and 
weak bones. 


Ascorbic acid. 
Citrus fruits: 
Green pastures. 
Weii-tured Hays. 


Ordinary farm rations 
and body synthesis 
provide adequate 
Vitamin C. 
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INTRODUCTION TO FEEDS 



Nutrition and feeds are the critical cornerstones of livestock develop- 
ment for all farmers around the world. The first step in moving from a sur- 
vival, free range environment^ to a higher level of production is to improve 
the nutrition of the animal through the appropriate use of different types 
of feedstuffs. Given that livestock production* even in small third world 
villages; is a complex operation, one must be able to tailor make recommen- 
dations for small farmers . This includes consideration of all available 
feedstuffs and their costs, availability, the breed of his other animals, 
marketing' of the animals, storage of feeds, and other. Since volunteers may 
be working with farmers who have very limited resources and who traditional- 
ly are more concerned with the survival of their animals than improved pro- 
duction, they must consider several points i The first year of volunteer 
service should be used in part' to conduct an exhaustive search of all avail- 
able feeds for animals in the local area.; The questions contained in the 
village livestock survey can be used as a guide in obtaining heeded informa- 
tion. With this information * the volunteer can then balance a variety of 
feed rations^ determine their costs and potential, profit , and decide if a 
change in the level of production is possible. The acid test a volunteer 
should use in recommending a feeding practice to a farmer is quite simple: 
Will it increase, the profit of the farmer's operation? If trie answer is 
yes* then the volunteer must still consider otheiv social and agricultural 
concerns before recommending the practice. However, if the answer is no, or 
if the risk of potential loss outweighs potential profit, then the feeding 
practice should not be recommended. 

Finally, it is the opinion of the author thf t the solo£tpn£^6 world 
hunger is not necessarily found in increased livestock production*, In vil- 
lages where there is a chronic shortage of cereal ^ains , such as corn and 
millet, they should not be fed to- animals (even when tt is profitable ). 
Under such circumstances^ work with chickens and swine ?monogas tries) is out 
of the question. However, there may still §e possibilities b£ increasing 
production levels of goats (ruminants) and rabbits (nonruminant herbivores). 

In order to discuss the use., of different feedstuffs and feeds in a bal~* 
anced ration it is important that we clearly define the terms we will be 
using. Therefore, we offer the following definitions: 

•_. _ _ _ 

Feeds are naturally occuring ingredients or materials fed 
to animals for the purpose of sustaining them. 

A feedstuff is any product, of natural or artificial ori- 
gin, that has nutritional value in the diet when properly 
prepared. 

In general, feedstuffs may be classified into one of the 
following categories: 

Forage is defined as vegetable material in a fresh, dried, 
or ensiled state (pasture, hay, or silage) which is fed to 
livestock. 
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FEEDS : 
FEEDSTUFFS : 

FORAGES: 




CONCENTRATES: Concentrates are feeds that are high in nttrogen-f rej 
: extract and TDN and low in crude fiber (less thanjo*;. 

SUPPLEMENTS : Feed supplements are feedstuffs used to improve the value 
of the basal feeds. 

ADDITIVES: Additives are ingredients or substances added to a basic 
feed mix, usually in small quantities, for the basic pur- 
pose of fortifying it with certain nutrients, stimulants, 
ahd/dr medicine. 

Regardless of the criteria used to classify them, there a 1 "*^ 8 ?** 
feedstuffs that do not fit into any one category or which fit the criteria 
of more than one class. However, the volunteer need not be fc0 rtC|X||d rela- 
tive to the precise classification of each feedstuff. Rather, he or she- 
should familiarize himself with the characteristics, along with the condi- 
tions, that affect the nUttitive value of each available feed as it pertains 
to the species of animal he or she is feeding and his or her particular 
project. 

Following are 8 different catagories of feedstuffs with information 
about each which includes a definition, general characteristics tropical 
examples of each, limitations in their use. as well as the animal(s) that 
more commonly use that particular feedstuff. 

1 . Dry Roughages and Forages 

Dried vegetable matter of material averaging more than 18% 
fiber that is fed to animals. Examples of this would include 
tropical grasses such as elephant grass & benauda grass, 
legumes such as alfalfa, clover, leucaena, and stylo. These 
forages can be cut into hay and stored for use during the dry 
season when fresh forage is unavailable. They are used pri- 
marily as feed for goats, cattle, and rabbits. Forage's gen- 
eral characteristics include: Low digestibility (due to high 
lignin content), low in energy, bulky, high in fiber (greater 
than 18%), high in calcium and phosphorus, a good source of 
fat soluble vitamins, high in the B complex vitamins, and 
variable in protein content. For example, the legumes may 
have 20% protein, good quality grass hay has 8% protein, and 
wheat straw has only 3 to 4% protein. Other sources of dry 
roughage incluue straw, fodder* stover, hulls, and shells. 
Hay has an advantage in that it is an excellent way to store 
forage over extended periods of time yet it requires consider- 
/ able labor or expensive equipment co harvest it, can create 
considerable loss of vegetative matter through shattering of 
the plant, and the curing process is subject to weather condi- 
tions than can cause significant losses ir dry matter content 
and vitamin A. 

2. Pasture Range Plants & Green Forages 

Pasture range plants are classified as one of the following: 
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Grass ; In grassland agriculture, grass refers to the forage 
species of the Gramineae (i.e. grass) fatally grown alone or 

with a legume. Legume : Plants, such as alfalfa or clover^ 

that obtain nitrogen through rhlzbbia bacteria that live in 
their fine root hairs. Browse : the edible parts of woody 
vegetation such as leaves, stems, and twigs from. bushes* 
Forbs : Any rion-grasslike range herb which animals eat (com- 
monly known as weeds). 

Pastures vary greatly in quality depending upon rainfall, 
stage of maturity^ soil fertility* _ level of grazing^ and the 
types of grasses or legumes grown in the pasture. Tame pas- 
tures are those that are irrigated or receive at least 20 
inches of rainfall annually. These pastures generally contain 
improved grass Varieties. Native pastures receive less than 
20 inches of annual rainfall arid contain local grass varie- 
ties. Just like the jdried roughages and . forages these are 
normally fed to goats, cattle , and rabbits , however, brood 
sows can be maintained on pasture land as well. Their general 
characteristics are similar to dry forages, the only differ- 
ence being that the green forages and pastures contain up to 
8 5% moisture content. The farmer must limit the use of these 
plants to avoid overgrazing, bloat, depletion of the soil 
through erosion, and decreasing the nutrient value of the 
plant. Ideally, grasses should be grazed at 10 to 20 centi- 
meters of height to gain the fail nutritive value of the 
plant. Listed below are some advantages and disadvantages 'of 
pastures and green forages. 

Advantages : 1. Lowered feed costs; 2. _ Reduced chance of 
nutritional deficiencies; 3, Reduced threat of communica- 
ble disease! 4. Lowered capital investment costs* i.e. 
buildings; 5. Reduced management time and skills; 6. 
Good soil conservation; 7. Reduced incidence of para- 
sites. 

Disadvantages : 1. Land used for pasture may produce a 
greater return for other _crpps^ 2. It is difficult to 
observe the animals; 3. Soil of poor nutritive value pro- 
duces forages of poor nutritive value; 4. Parasite prob- 
lems may bcclir if pastiires»are riot rotated. 

3 . Si l a ges ~ 

These are fermented forages stored under anaerobic conditions 
in a silo. These forages must be cut in a green (moist) 
condition and placed in ati airtight silo to yield the follow- 
ing results.! 1. pH of 3.8 to 5.0 (acidic); 2. Anaerobic (rid 
oxygen present); 3. Feed is 8 to 12% lactic acid. 

These are feet to cattle and sometimes goats in commercial 
(high tech) operations. Corn and sorghum are commonly used 
for silage with their moisture contents at 66 to 76%i In this 
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In* this process the micro-organisms ferment the soluble carbo- 
hydrates of feeds to produce lactic acid and volatile fatty 
acids. This type of sjp rage requires a large investment of 
capital, equipment, ahd/br ' labor. 

Energy Feeds \ 

These are feeds used for their energy content.- They normally 
contain less than 20% protein and 18% crude fiber. Examples 
would include: 

a. Grains from cereal plants, i.e.* corn, milo, and sorghum. 
These are low in calcium and high in organic phosphorus. 
Stored grains contain about 13 to 14% moisture. 

b. Milling. by-products such as corn gluten, corn bran, and 
'* rice hulls. 

c. Roots, nuts, and fruits such as cassava, taro, peanuts , 
and' rice bull. 

d. Fats and oils. These contain 2.25 times the. energy of 
carbohydrates and should be limited in feed rations to 5% 
for monogastrics. These feeds are given primarily to 

• monogastrics such as swine and chickens rather than rumi- 
nants or nonruminant herbivores. For limitations on their 
usage, check the preparation guidelines for each individ- 
ual feed-stuff in this category because their limitations 
vary greatly. Their use in the Third world is often re- 
stricted due to unavailability, prohibitive cost, competi- 
tion for demand with humans , and difficulties .with 
storage. 

Protein Supplements ." f 

Protein supplements are feedstuffs containing more than 20% 
protein. Protein levels in livestock rations are extremely 
important for young animals and animals in high production. 
Muscle growth, egg production, wool and hair growth, lacta 
tibn and gestation all require considerable quantities of . 
protein because the products of these types of production are 
* largely protein in composition. Protein supplements can be 

from vegetable sources such as soybeans, cottonseed, saf- 

flower, sunflower, and peanuts. "These are of moderate protein 
quality since they have limiting amino acids. Protein supple-, 
mehts from animal protein are of higher quality since they do 
not have the limiting amino acids. These are commonly made 
from tankage, blood, fish, and other^ inedible animal tissues. 
Protein supplements are fed to monogastrics rather than rumi- 
nants who can synthesize their own protein when supplied with 
nitrogen. Limitations in the usage of these supplements are 
of 2 types: one is nutritional (which can be checked by feed- 
stuff in the feed preparation chart) and the other is due to 
availability, cost, and marketing practices in different coun- 
tries. " " 
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6. Mineral Supplements 



These are minerals added to a ratibti to maintain nutritional 
balance ; They are limited to 1 to 2% of a balanced ration or 
may be self fed. The macro-minerals are salt, calcium, phos- 
phorus, manganese, and sulfur. The micro- minerals are cop- 
per, iron, iodine, zinc, and cobalt. These minerals arf 
needed by both mon6gas tries and ruminants. In many developing 
countries where premixed minerals for animals are scarce or 
expensive, oyster shell, ash from wood fires, and calcium 
sources are used instead. 

1 . "Vitamin Supplements 



r 



These are generally not available in the rural areas of devel- 
oping countries . They tend to be expensive when available and 
often of questionable quality since they may be sent overseas 
by a Western corporation after they have passed the expiration 
date on the label or have been produced in the Third world 
where quality control can be a problem. When used, they gen- 
erally occupy no more than 1% of the ration. Listed below are 
the vitamins most often deficient in the rations for each 
animal: 

Adult ruminants. — Vitamins A^ & E, 

Poultry - Vitamins A, B, D, E, and K. 

Swine - K x Riboflavin^ Niacin* Pantothenic 

acid, B 12 * & Choline. \ 

These are the vitamins that you should supplement for if pos- 
sible and appropriate. 

8. Additives 

These are normally used to 1 ) Improve rate and/or efficiency 
of weight gain, 2 ) prevent certain diseases , and 3) preserve 
feeds. Antibiotics such as Tyiosin, oxytetracycaiine^ and 
penicillin are additives to feed because there is fyidence 
that they 1) reduce the incidence of subclinical inactions in 
the digestive and respiratory tract, 2) they stimulate appe- 
tite and have a nutrient sparing effect, and 3) stimulate 
certain enzyme systems. Furthermore, hormones such as stllbe- 
strol are sometimes used in high management situations with 
cattle and poultry because they increase feed consumption and 
weight gain. The use_bf stilbestrol has been banned in the 
U.S. by the Food and Dr^ig Administration. In the third world 
it will be found not at the village or survival level of live- 
stock production but in the high technical operations. 
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Feed Efficiency 



FEED TO FOOD EFFICIENCY RATING BY SPECIES OF ANIMALS, RANKED BY PROTEIN CONVERSION EFFICIENCY 
(Bascd o n Eh cfgy as TDN of DE and Crude Protein in Feed Eaten by Various Kinds of Ammals Convened into Calor.es 
and Proiein Content of Rcady»to»Ea t Human Food) _ 



Species 



Broiler. 



Dairy cow. 



Tuf Jcey 



Layer. 



Rabbit... 



JJiitolL 
Production 
(on foot) 



I Ih chicken 



[ lb milk 



I lb turkey 



I l b eggs 
_ (i*ggs) 



l ib fryer 



! lb fish 



Feed Required to Produce 
One Production Unit 



Pounds 



(lb) 
14' 



iilL 



5.2 7 - 



4.6 1 



TDN* 



(lb) 
I.94 1 



0.9 1 



42I 1 



3.73' 



2.20 



),98 



DE 2 



(kcnl) 

3,880 



7.460 



4.400 



1,960 



Protein 



(lb) 

0.21* 

in' 



0.46* 



0:41" 
0.4B 



0.57 



Dressing Yield 



Ready-to-Eat; Yield or Edible Product 
(meat and fchdeboncd a nd after cooking) 



Percent 



72 13 



100. 



79.7 1 



100 
"55^ 



65" 



Net 
Left 



(lb) 

0.72 



1.0 



0.797 



1.0 
055" 



0.65 



.Amount 
Remaining 
from One 
Unit of 

(cltciss) Produ ction f»torie J 



Ai%bT 
Raw 



(%) 



100 



57 ,: 



joo ,J 



57' 



(lb) 

0:39 



1.0 



0.45 



I.0 1, 



0.43 



0.37 



(Seal) 

_274 



309 



446 
616 



301 



285 



Protein 3 

libf 
Oil 



0.037 



0.146 



0.106 



0,08 



Feed 
Efficiency 4 



(lb feed to 
produce one 
ib product) 



41.7 



90.0 



19.2 



21.8 



35.7 



62:5 
2M 



(ratio) 
2.4:1 



5:2:1- 



4.6:1 



2.8:1 



Efficiency Rating 



Calorie 
Efficiency 9 



7.1 



17.2 



8.3 



6.8 



(ratio) 

14.2:1 



5.8:1 



12.1:1 



14.6:1 



Protein 
Efficiency* 

(ratio) 



(%) 
52.4 



310 



31.7 



25.9 



16.7 



2.7:1 



3:9: 



6.0: 



Hog (birth to 2001b). 



lib pork 



4.9" 



367 



7,340 



0.69 



70" 



0.70 



Beef steer (yearling finishing 
per iod in fecdiotj ■_• 



lib beef 



5.85 



11,700 



0.90 



58 1 



0.58 



49 r 



0:3X 



342 



0.085 



111 



9.0:1 



2.9 



34,2:1 



9.4 



10.6: 



Lamb (finishing period I in 
fecdlot) 



I Ib lamb 



8.0" 



4.96 



9.920 



0.86 



47" 



0.47 



40 r 



0.19 



2.3 



44.1 I 



6J0 



16.5:1 
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L^^- nSci KiUoocicompuld from TDN nti» i» cd.au. to .«~d«* * « fo*»i lb TDN - 

* UH Si it*** food - kilocloric. in M cc*,u** coomted to per**.* toti - leal h. M + 
^SU^food - ^EHS«^ii— " * 

^VK B J5^^^.351 T.Ne 5.1. Pou-d. M ^ **» 
Htm; for ibe dtiry co* IIS x I.I! - 0.9 16 TDN: k* MX * l-H - 0.1 lb protein. 



•Ooii ftokfOMil [by Dr Phillip L.ScbwbjL. Michiijn Jute Uiyymijtyj F«*t*tih April 15. INI 

"fitV"<flJ fli*wy 7Yrtno/(*y. cd. by Maurice E AeinboW Pub. Corp., 1963. Ch. 26, JabfcJW. 

"Ibid. Report! laaU "Dressed Aih averages about TV, Bob, 21 \ bone, end t~ tti»" !■ limited Hptnmcnu coo- 
ducted by A. Enimiftin, it mn found thai there wu a 22*". coohn* ton mi Jidotsoti Hwictabtie values 73-, 3e*h • 
from dressed hsk. mnm 12'. cootinj losses give 57^ yield of cdibk to after cooUif. « ■ pmm of the raw, dressed 

product, 

"Ceionci sod proton computed basis per c|g: hen ce, it* values bertusors l09X-ud W Rk respectively. 

"tfrt'ii«f«f'rrfr<*rii. ft£o%k*E W;j^p^*it.ibbtW^SoAJ9ttp,147 
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'•Enimiaier. M. E. TV 5/of***w'i H**«*- « H-.^ee. XII. 

' ' AUowance mide for both cattiag uA caokisg louci rolk>win| omMliJtbju. vriuo ire on i cooked. re»dy«io«i 
buii «i le«JU»d mifbW meit.iiclu||ve ofbooc.jmlk.iod fit. Vilues provided by Nilionjil [Live Stock ind Mai 
B<nfd (periuntJ^M»ioicttioo ofJvoe 5. i967. fron Dr. Wn. C. SbcrMn. Diroctor. Nmriiion ftetetrcb, to the lenior 
luthtx). end ofldttafron Tbr Mritiit VH» ofC**ti Mmi. by Ruth M. Levenoo *nd Gfoi|e V <>ddl. Mac. 
Pub. MP*. Appeodiii C Mircb 1951) 

**EiUmatej by the imhon. _ _ ' _ 
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LIVESTOCK FEED RATIONS 



In preparing feed rations* a volunteer should consider: the nutrient 
requirements of thespecies, the breed of the animal, the feeding and man- 
agement practices of the farmer, the cost of available feeds, the nutrient 
values of all available feeds, and the probable feed to gain ratio for the 
animal with the ration. These considerations are important because of the i 
effect on the farmer ] s profit arid the health of the animal. The mathemati- 
cal process of balancing a feed ration and the actual hand mixing of a feed 
ration will be covered in class. The quality of the feed ration should 
always match the level of production for each farmer; 

In balancing feed rations we will use either Metabolizable Energy, 

Total Digestive Nutrients, or Digestable Energy as the measure of the ener- 
gy value of the feed. Crude Protein or Digestable Protein will be used to 
measure protein percentages. Lysine will be the only amino acid that we 
balance for because it is the most limiting of the amino acids in its 
effects on growth. Calcium and ph&sphorus levels are critical in the 
rations of animals in production — growth, egg production, and lactation. 
Calcium and phosphorus share a close relationship in bone formation and 
metabolism. Therefore we" will balance the levels of these 2 major minerals 
in our feed rations. 



It should be noted that all feed ingredients fall into 1 of the follow 
ing categories: 

1. Dry forages and ro ?ghages 

2. Pasture, range plants, and forages fed green 

3. Silages 

4. Energy feeds 

5. Protein supplements 
6i Minerals 

7. Vitamins 1 

8. Additives 

Furthermore, generally > monogastrics need higher quality protein than rumi- 
nants which can consume more bulk and high fiber. \Protein quality varies 
from high to low in different feeds such as fish me^l to corn. Grains con- 
tain little Calcium. For monogastrics, high level production feeds always 
contain a source of animal protein in order to provide complete. amino acid 
balance. Ruminants, unlike mong&strics, can synthesiz^ protein from simple 
nitrogen compounds. Carbohydrates , lipids (fats, & oilsy , protein, minerals 
vitamins, and water are the 6 classes of nutrients required for maintenance 
growth , and reproduction. 

Listed below are many different feed ingredients and information on 
their use in feed rations, preparation, and limitations. 

1. Alfalfa 

Perennial, leguminous forage plant. Can be fed green to rab- 
bits or cut, sun dried, arid stored for hay to be fed to rumi- 
nants. Can be ground into a meal for use in rations for mono 
gastrics. Limit of 20% in swine and chicken rations. Limit 
of 22% moisture content during storage. 
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2 * Fili n pro blem. Can be unpalatable and toxic if green. Meets 
50 to 75% of energy requirements in all animals. 

3 * fUrfroteih quality. Barley should be ground or ^shed ex- 
cept for sheep or when fed with other whole grains to poultry, 
ran raose bloat in cattle. Can replace corn for swine and 
chicks wJrh a Sight drop (10 to 30%) in weight gain. Pro- 
duces eggs with a very light colored yolk. 

4 * - fgfeggg quality, low in amino «» . Feed g»^f« 
pigs and chickens, entire pod to goats and rabbits. Sun dry, 
limit to 40% of protein requirement. 

5 * £S ^carbohydrates , low in protein, poor in f at ^ Wgh 
in fiber. Palatable to cattle, goats, and sheep. Not a feed, 
for mbribgas tries; 



E m Berm Utida G ra ss __ _ . 

Important pastu re grass for cattle, sheep, and goats. Common 
in tropical areas, can be used for hay. 

? * fofffoflO minutes or until it coagulates--then sun dry for 2 
to 3 days. High in excellent quality protein. Unpalatable to 
poultry, Limit to 5% of ration. 

8. Bon e meal - ^ 

Phosphorus supplement. Difficult to prepare--must be ^oked 
under steam pressure or for longer periods in open kettles and 
then can dried. Use only 1 or 2% in rations. 

9 i Bre wers Dried Grain - - --- .— 

Sun dry 2 to 3 days. Use for swine and poultry. Fill pro b 

lems. If of good quality can be used for chicks and pigs as 
exclusive protein source • 

10. Buc kwheat -.- - - rr iv j ^ 

Problems w ith palatability . Should form only one third of the 
grains in the ration. Ground for all livestock except poul 
try. Produces soft pork meat. 

11 ' SolidWsidue remains after the acid or rennet coagulation of 
defatted milk. Excellent protein quality. Generally too ex 
pensive to use as livestock feed. ■ 

12 Cassava meal (manioc, yuca, & tapioca) 

Extremely def icient in methionine. Can be fed (cooked or raw) 
to pigs, cattle, sheep, and goats. Must be mixed with water 
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or molasses for poultry. Leaves are richer it! protein and 
minerals than root. Soil roots for 30 minutes arid siiri dry for 
2 to 3 days. Storage is difficult. 1 

13. Chick peas _ 

Pulse seed common to subtropicsi Can be fed raw to swine — 
for chickens boil 30 minutes and. then sun dry* Good source 
of lysine but low in tnethionine and cystines Use up to 50% 
as protein source. Harvesting and suppiy problems* 

14; Clover hay 



Good for cattle, sheep, goats, and rabbits. Can be fed green 
— watch for bloat; 

15. Copra Me al 

For chickens and pigs* Boil for 30 minutes. Use only 20% in 
ration. . Low in lysine and methionine • 



16. Corn , ye llow dent 

Excellent energy source for all_ animals. Should be shelled 
and„ cracked before being fed. Poor protein quality. Should 
be ground for chicken. 

17* Corn arid cob meal 

Used for cattle, less common for goats & sheep. Not pre- 
ferred for swine, rabbits - f or poultry. Cob usually forms 20% 
of the meal. 

18. Corn gluten feed & meal _ 

High in fiber arid best for cattle. Very limited for chickens 
arid pigs. 

19. Cottonseed meal 

Low iri_ lysine, excellent protein sources f9 r _ ran 4 nail ts» Lim- 
it to 50% of protein source for pigs. Must be industrially 
processed. Contains gossypol which limits its use for pigs 
and chickens. Limit to 10% of ration for swine and 5% for 
chickens. 

20. Crab 

ii6 pounds of crab meal can replace 1 pound of fish meal. 
Must remove salt and sun dry. Can be sole protein source. 

2ii Distillers grain 

Bulky, fill problem. Limit to 10% of ration for poultry. 
Stan dry 2 to 3 days. Limit to 50% of protein requirement for 
ail animals. Poor quality protein due to amino acid im- 
balance. 

22 i Feather meal 

Must be industrially. processed. _Cah be used as sole protein 
source. Liii.it to 5% of ration for poultry. 
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23. Field peas . 

Palatable fbr_ all livestock; Feed to swine and rabbits raw. 
For chickens boil 30 minutes and sun dry for 2 to 3 days. 
Can be used as sole protein source; Do not feed pods to pigs 
and chickens. Harvest and supply problems • 

24. Fish meal soluble 

Sole mineral source arid major protein source for all animals. 
Boil 30 minutes and sun dry for 2 to 3 days for pigs and 
poultry. Limit to 10% of ration for pigs, rabbits* and 
chickens. Can flavor meat. 

25. Flax . 

Used to make linseed oil. Produces soft pork meat and can _ 
have a laxative effects Used mainly for cattle and never for 
chickens • 

26. Hominy 

A milling by-product of corn. Fed to all livestock. 

27. Kudzu 

<The curse of Georgia. Equal to alfalfa in nutritive value 
and palatibility for ruminants. Storage arid collection is 
difficult . 

28. Leucaena (Ipil-Ipill 

5% limit in ration for chickens arid pigs due to toxicity. 

30% for cattle arid 20% for goats. Possible harvest and sup- 
ply problems • 

29. Meat arid bone meal 

Excellent amino acid balance, used as protein supplements for 
swine arid poultry. Boil for 30 minutes and sun dry. 

30. Milk, dehydrated 

Gerierally tod expensive to feed livestock. 

31. Millar 

Should always be ground or roiled except for poultry. Not 



equal to corn for ME. 



32. Molasses, beet and cane 

Limit to 16% in growing chickens and pigs* 20% to adult 
chickens & pigs* Fill problem little usage. Used commonly 
for cattle, can cause scours in pigs. 

33. Oats _ ^ 



Palatable to all livestock. Bulky, can reduce cannibalism in 
poultry. Popular dairy feed. Fill problem with swine due to 
bulk and fiber content. For swiie it equals 80% of the value 
of corn pound for. pound. Limit to 10 to 15% of poultry 
ration. Palatable to rabbits. 
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34 . Pe a nuts 

Can feed entire plant during early bloom to. rabbi ts™gbpd for 
forage. Use only the nut for pigs arid chickens. Must be dry 
—humidity forms toxic molds. Medium quality protein. Use 
for up to 50% of protein requirements. 

35. Peanut meal 

Becomes rancid quickly in wara^ ha^d clinates. Excellent 
protein supplement for all animals - highly palatable to 
swine. 

36. Peas 

Highly palatable to all livestock. Can be substituted for 
grains. Can be fed raw to swine, cattle, and rabbits. For 
chickens boil 30 minutes and sun dry for 48 hours. Can be 
used as a sole protein source. Do not feed pod to chickens 
and pigs. Harvest and storage problems. 

37. Pineapple bran 
Feed only to cattle. 

38. Plantains 

See bananas. * 



Boil 30 minutes and sundry for 2 days for swine and poultry. 
Good energy source. Chicks arid piglets must have them 
peeled. Fill problem. Basis for survival diets. 4 to 1 
ratio in energy values with grains. Feed raw to cattle. 

40 # RapeBeed meal 

Must be industrially processed for pigs and chickens. May 
cause abortions in breeding sows. High quality plant protein 
— use for only 25Z of protein requirements for pigs and 
chickens. Rather unpalatable. Toxic if not processed cor-, 
rectly. Avoid for poultry starter rations, limit to 10% of 
rations in fryers. 



Bran should be hull-free. Energy basis of a survival diet, 
low in amino acids. Use up to 75% of ration for laying hens. 
Rice bran is fed mainly to ruminants. Rice polishings fed 
primarily to swine. Can cause serious scours in young pigs 

Produce soft pork meat. Should be cracked or ground 
before feeding. 

42* Rye grain 

Lower paiat ability than other grains, high in protein, liked 
by sheep. Should be ground for ail animals except sheep. 
Ergot contaminati on can cause it to be toxic. HlgJh quatsti-^ 
ties work as a laxative. Grind for chickens and limit to 20% 
of the ration*- 
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43 Saf flower meal 

Not very palatable— primarily for ruminants. _ Must be indus- 
trially processed for pigs and chickens and limited; to 10% of 
ratidti due to high fiber content. 

Difficult^to harvest. Soak seeds in water to remove hulls. 
High in CA and PH. Palatable to all livestock and stores 
well. Mild laxative, produces soft pork. Use only to 50% of 
protein requirements. 

45. Shrimp 

Must remove salt—sun dry. Can be used as a sole 3ource for 

monogastricsi 

46i Sorghum 

Sun dry the fodder, excellent energy source for ail animals, 
fcimited in amino acids arid palatibility may be" a problem. 
Feed fodder only to cattle. Shtfuld be ground except for 

sheep. Palatable to rabbits. Feed value equal to corn. 

Green grain sorghum plants are poisonous due to the presence 
of prussic acid. Some varieties grown for silage. Dry well 
to eliminate prussic acid. 

47. Soybeans and so ybean me a£ 

Boil for 30 minutes and sun dry for 2 to 3 days for chickens 
and pigs. Can be fed raw to ruminants. Should be ground be- 
fore feeding. SBM is a better feeedstuff than whole soybeans 
for monogas tries. Excellent protein supplement for all ani- 
mals. High in lysine and can produce soft pork. 

48. S ugars - 5 ^ - 
Excellent energy source for all animals except piglets and 
chicks. Not normally ah animal feed due to expense. 

49. Sunflower seeds _ _ _____ . - 

Require industrial processing for pigs and cnickens and 
should be limited to 25% of protein requirement for monogas- 
trics. High in fiber and low in amino adds* Remove hull by 
soaking. Can be used for silage in cool climates. Hulls are 
used In ruminant feeds and the meal in nonruminant feeds. 
Good to combine with a high lysine supplement like fish 
meal. 

50. Tara - J£ - . 
Bbil 30 minutes and sun dry. Unknown inhibitors for chickens 
and pigs. Cooked tubers good for all livestock. Leaves are 
relished by cattle arid sheep. 

51. ffheat bran __ - 

Formed by the coarse outer coatings of the wheat kernel. 
Very bulky. A popular stock feed in the U.S. Can work as a 
laxative. Palatable to all livestock. 
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52. Wheat grain 

Important grain crop. Should be .cracked arid coarsely ground 
: for all anifoals. Wheat powdter is not. very palatable. Limit 
to 50% of concentrate mixi _ Expense limits its use as an ani- 
mal feed. .Poor protein quality and low in calcium.. Can be. 
used as "finisher" for cattle arid sheep. Preferred by poul- 
try to ail other grains. 

53; Whey 

A by-product of the making of cheese. Very low in protein. 
Fed primarily to swine. One pound of whey (dried) is equal 
to_13_to 14 pounds of liquid whey in nutrients^ High in 
riboflavin. . : j? / 

54. Wingbeans . r 

The root tuber is high in energy; Boil 30 [ minutes and sun 
dry for 2 to 3 days. The_ pod with seeds may be fed whole to 
pigs^ chickerifi goats* _ rabbi ts^arid _cat tie. Can be used for 
at least 50% of protein requirements in^ti* animals. 

55; Yeast, brewers ,; / 

Excellent source of highly digestatfle good quality protein. 
It__ can replace up to 8 0% of the Animal _ pr o t e i ri po r t i qri of 
swine and_pouitry rations when supplemented with* calcium. 
Contains B vitamins arid unidentified growth factors. 

Conversion Factors ; ' ' 

$ _ _ _ ; 

BE to ME: (for swine) DE x .96 =« m DE - Digestable Energy 

TDN to *ffi: 45% TDN x 36 3 1,620 ME - ME - Metabolizable Energy 

TDN to PE: 45% TDN x 4400 TDN - Total Digestive Nutrients 

100 = 2000 DE 



ME to TDN: 3,000 ME ^ 36 a 83.3 TDN 

Calcium % of Calcium % of Phosphorus Ratio 

Bone charcoal 27 14 Good 

Bone meal 24 12 Good 

Calcite, high grade 34 — — 

Calcium carbonate 40 — — 

Dicalcium phosphate 23 18 Good 

Dolomite fcimestone 22 — — 

Gypsum 22 — — 

Limestone 35 — ■ ~ 

Monocaicium Phosphate 17 25 Poor 

Oyster Shell 38 — — 

Tricalcium Phosphate 40 20 Good 

Wood Ash 21 — 

A good calcium^ phosphorus ratio i|_ at least 1 .5 parts calcium to 1;0 
parts phosphorus • The ratio ran be as high as 3:1 or 4:1 • < 
RNB 1982 
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INTRODUCTION TO DISEASE 



. The purpose of this unit is: (1) to give trainees a better understand- 
ing of the causes, transmission, prevention, and treatment of animal 
diseases^ (2) to allow them a clearer understanding of their own health, and 
how to maintain it* and (3) to become sensitive to health heeds when they 
enter their community overseas., 

By the^ integration of the two components, livestock and core* on this 
topic, it is felt that trainees will be able to reinforce their learning in 
a positive way. 

t-def iriitiori 



Disease is a departure from a state of good health by an alteration of 
the. internal organs or external conditions of the body. It is a disruption 
of the normal functioning and performance. Causes of diseases : 

Infecti ous agent s , or pathogens such, as bacteria and virus 

2. Parasites , external (e;g;, ticks) or internal (worms) 

3. Heredity , caused by defective genes, e.gx.* in humans, sickle- 
cell anemia, swine melanoma 

4. Congenital defects caused by developmental accident during the 
embryonic stage or from toxic or infectious agent during pre- 
natal developments e.g.^ pullorum disease in chickens; 
brucellosis in pigs, goats 

5 » Nutritional deficencies, e.gs; Kwashiorkor (protein deficiency 
in children), poly neuritis (vitamin B deficiency in chicks) 

• 6; Traumatism ^ e.g. 9 wounds ^ burns 

7 * Environmental stress - % thermal stress heat stroke, frost bite. 

8. Man, animals and man overcrowding, poor housing and sanitation 
facilities; 

Transmission jand Spread 

Two methods of transmission are horizontal and vertical* 
Horizontal 

1. Direct or immediate contact with a diseased animal 

_ : / . 

a* sexual (brucellosis) 

- b. bodily contact (ring worm) 

2 » Contact with non-living objects, infected pens, litter, 
feeders -> waterers. 
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Contact With disease carriers (animals infected but do not 
have or exhibit disease). 

Infection in the soil, food, and/or water. 

Air borne .infections, transmitted in the air by inhalation of 
disease agent. 

a" Intensive transmission which has a spread of i km, ex- 
pelled by coughing and breathing in by others. 



Moderated transmission which has a maximum spread of 15 - 
rceters'chronic respiratory problems can be transmitted 
this way. 

, Low transmission in the air-needs tight contact (crowd- 
■ ing) between animals to transmit pathogenic agents. 

Infections from blood sucking arthropods such^ as flies, fleas, 

dangerous if the animal is stressed and its defenses 
weakened* 

\ . Spoiled feed, molds, and fungi in the feed which produce 
toxins (mycotoxicosis and aspergelosis). 

9. Fecal contamination, coccidiosis in chickens and hepatitis and 
cholera in both chickens and man. 

life cycle of.. parage, that M » t ^ „ car— 

biting the animai. y 
VerticJi 

or fetus • 

2. Artificial insemination: Offspring infected by infectious 
sperm* I 

3 In the case of chickens, eggs can be Infected by fecal cOhta- 
^nation from a disease in the intestinal tract. 
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4. Hereditary: Caused by defective genes ; 

Disease Resistance, The animal ^"def "e ase again stu-disease carrying 
Organisms » 

1. Skin and mucous membranes: Tissue acts tike a mechanical bar- 
rier to bacteria, yeast, and molds. 

2; Mucous membranes produce fluid which washes away the patho- 
gens; This primary defense is more effective against larger 
pathogens than viruses. If the skin is damaged by cuts, abra- 
sions, or burns, infections may result. This means that the 
organism is in the body but it does hot necessarily mean that 
the disease is presents 

\ Whether a disease will occur depends bri the secondary defenses 

I of the body. 

Secondary defenses (ex, a cut in the skin) 

r ' 1. Bleeding washes the wound and removes bacteria, 

*f ' 

2. Phagocytes are specialized white blood cells that eat and 
destroy bacteria, 

3. If the number of bacteria is small then healing occurs. If 
hot, then inflammation, heat, swelling, and pus occur. 

4; Pus (An accumulation of lead bacteria and tissue Sells). This 
accumulates in a closed wound and forms ah abscess , 

5. Abscesses become walled off with connective tissue to prevent 
extension of the infection, 

6. Leucocytes (white blood cells) go to the wound site to c prevent 
infection from spreading beyond the point of introduction; 
With any active bacterial infection there is almost always an 
increase of white blood cell count; The opposite is commonly 
seen with viral diseases; 

In normal circumstances, most infections are* stopped aid disease is _ 
prevented but if the body cannot produce* leucocytes because of malnutrition, 
i long term disease, or stress, then a condition called bacteremia or septi- 
;emia develops, in which case an antibiotic would be necessary. 

Besides pus, eye secretion, droplets of moisture from respiratory iii- 
rectioris, feces and urine can move the pathogens from the site of the infec- 
:ion; If the infection persists and gradually wears down the animal's ire- 
listance, the infection is terme3 chronic , If the animal's resistance is 
juickly lowered leading to the rapid growth of infectious organisms^ it is 
:alied acute . In the case of acute infection death usually ^occurs. Proper 
lisposal of the carcass by incineration or deep burial, and decontamination 
>f the host quarter will destroy the majority of the pathogens. If this is., 
lot done properly^ disease can be spreao to healthy animals; 
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It is possible for an animal to live with the pathogen because either 
the animal cannot eliminate the pathogen or the pathogen cannot lower, the 
resistance of the animal; With humans this is hbw people can live a long 
time with parasites and other types of infectious .agents; .If one or the 
other loses the upper hand the disease will spread or the animal will be 
cured ; . *' 

Sometimes a disease is sai'd to be arrested . This does not mean the 
animal is cured because it can be subjected to periodic flare-ups of- the 
disease, in both man, and animal some deadly organisms continue to live in 
the excretory organs after the disease has run its course;. These infectiou 
organisms are eliminated by what is called a carrier, 

£ottvaiescent Carrier : An animal after surviving a disease is unable to rid 
its body of the organisms. 

I^une Carrier : Ah animal that is immune to a disease but possesses and 
eliminates the disease carrying organisms from its body. 

Contact Carrier : These are animals that are host to and eliminate highly 
deadly organisms which they have picked up from contact with another animal 
The carrier is one of the great problems affecting the control of infectiou 
diseases • 

It may be easier to recognize and possibily treat a diseased animal bu 
virtually impo s s ible to ^detect a carrier . * 

Microorganisms which do not cause disease (Saprophytes) 

1. Microorganism* in the rumen of ruminants help to break down 
| cellulose to usable energy. 

2. Utilization by ruminants of non-protein nitrogen, facilitated 
by microorganisms in tjie rumen; 

3. Microorganisms useful in making cheese, yogurt, beer* wine* 
silage* and compost. 

4. Microorganisms that are helpful in maintaining fertility of 
the soii^ 

5. Microbes that remove biodegradable waste. 
sms which can cause disease (Pathogens^ 

U Parasitic: they survive at the expense of the host i „ 

2* Affinity for certain tissues (i.e., rabies attack the hervoui 
system) 

3, Differ in mode of action 

a. Some invade and destroy body cells. 

b. Some produce toxins which are poisonous. 

c. Myco toxins form molds in feed* 
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4. Some have affinity for some animal spiecies bat host specificity is 
not absolute. Certain diseases can be between different species of 
animals. 

Specif ic 

i. Bacteria 

a. One cell organisms which are members of the plant family. 

b. Some are harmless unless they show up where they do not belong 
(i.e. , E. _ c °i* from the gut; if tran sf erred to the urinary 
tx'act and bladder, can cause an inflammation of the bladder. 



c. Classified according to shape and arrangement of ceils. 

d. f Classified by staining. Gram positive, or gram negative which 

indicates their susceptibility to drugs or antibiotics, (i.e., 
Penicillin is effective only against gram +^ or broad spectrum 
which is effective against both* usually, such as combiotic: a 
mixture of penicillin and streptomycin.) 



Viruses 



1. The smallest living organism known. Measured in millimicrons. 

2. Parasitic: They miist live in body cells where they grow and multi- 
ply, they contain no energy of their own. 

3. They slip through tissue with little disrupt-ion and tissue reaction 
(unlike bacteria). 

4. Pus or phagocytes are not a defense against them. 

5. They usually are tissue specific, i.e., nerve cells, skin cells, 

etc. 

6. they can make harmless bacteria the secondary invaders. 

7. They can not be destroyed by antibiotics, control is difficult. 
Viruses can be prevented by vaccines but these are used very little 
because vaccines destroy body ceils as well as the parasitic 
virus. 

8. The first evidence of viral infection may be a fever which is^pro- 
tective because it disrupts the virus 1 environment. However* pro- 
longed fever may have a detrimental effect such as dehydration. 



'rotozoa 



1. SjLmilar to bacteria, unicellular^ miscroscopic, and capable of car- 
rying oh all life processes within a cell. 

2. 15*000 to 20*000 known species . 
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3. i;e;; Malaria in humans and cocci in chickens. 
Rickettsiae 

1. Smaller than bacteria but larger than viruses. 
2; They can cause intracellular infection. 

3. Like viruses, they can live and multiply inside the tissue cell of 
the host. 

4. Unlike Viruses, they are sensitive to antibiotics and have a carbo- 
hydrate shell; 

5. i.e., Q fever and Rocky Mountain spotted fever are both caused by 
them (zoonoses) • 

Mycoplasma 

1 . A virus-like organism. 

2. They can be grown in a medium free of mammalian tissue cells- 

3. They are sensitive to certain antibiotics. 

4. " i;<2., CRD in chickens. 
Fungus 

1; Molds (multicellular), yeast (unicellular). 

they can invade animal tissue to produce disease and produce potent 



2, 



toxins • 



they can grow outside the animal in feed, producing toxins which 
Se harmful to animal after being consumed. i.e., mycotoxicosis 



3; 

and aspergilosis 

Parasitism (General) 

1. They vary from a single cell coccidia to worms and insects. 

2. They can be either totally dependent 'on the host animal 'or 
survival or independent part of the time. 

3- The relationship of many parasites is commensalistic. That is, th 
parasite live, off the host without really harming it, because if 
it did the parasite will be homeless. 

4. Some immune response is developed. 

5. Knowledge of the life cycle can provide the opportunity for contrc 
without depending on drugs. 

- 139 - 



ERIC 



6i Parasite . control through medication alone is a continuing expense 
any lasting benefit . 



Externat- 



1. They damage or irritate the skin by nourishing on blood, skin, 
hair, feathers, or other body tissues; 

2i ^§ e ?_^ r !? ris ™i^_^i? e ? 8 ? carrying certain organisms in their 

which they transmit to the host while feeding or sucking blood. 
i^e;, Rocky Mountain spotted fever from ticks to humans 

3, Parasites can mechanically transmit disease organisms on their 
f eet , mouth, wings, etc. 

Types of Parasites 

1; Ticks 

a. They carry the most diseases of any type of parasite and, cause 
considerable damage to tissues around the feeding site. 

b. This area susceptible to bacterial infections^ anemia, loss of 
weight, and even death. 

c. Life cycle: egg, larva, nymph , and adult stages. ' 

d. Hard Ticks (infest domestic/wild animals arid humans). They re- 
quire brie, two, or three hosts for each stage to develop. 

e. Soft ticks infest birds, poultry, rodents, bats, some domestic 
animals , and man; They are multi host ticks which feed inter- 
mit tently while hosts sleep and then return to crack or 
crevasses to lay eggs. 



2. Mite 



s 



a. They cause mange, scabies, and ,ear cankers; 

\ 

. \. 

b. Life cycle: egg, larva., nymph, and adults (2-3 weeks). 

c. Types: Sar Coptic mange mite and DomodecticNmange mite (cause 
hair to fall out) and ear mange (frequently found in dogs, 
cats , and rabbits. X 

3; Lice X \ 

a. Two types: Biting (birds & mammals) arid sucking (Mammals J v 

b. These are capable of transmitting disease loss of hair or 
feathers , blood loss , and making animal susceptible to other 
infections. 
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c. Life cycle: eggs (nits), nymph, immature louse to adult. Eggs 
are usually glued to the hair shafts. 

Control and treatment 

Insecticides in the form of dusts, dips, or spray. 

1. You should be careful in using these because they are poisonous to 
man, animal, and environment when improperly applied. 

2. You must know which insecticide to use for which animal the recom- 
mended dosage, and the method of application. Also be familiar 
with where to apply it and how to prepare it. 

3. In general, treat including bedding, feeding equipment (but not the 
feed or water), nest, etc. 

4. If insecticides are not available, a mixture of edible oil and 
kerosene (2 parts to 1) can treat for parasites. 

Internal Parasites 

i Th» H^ree of ihlury or damages depends on number; life cycl e 

(where'migratioh takes .place in the host), and the degree of immu- 
nity developed by the host. 

a~. They can cause wounds which allow bacteria to enter or cough, 
bronchitis (i.e., lung worms). 

b They can prevent proper food passage (i.e., roundworms) or 
absorb food intended for the host (i.e., tape worms). 

c. They can cause anemia or bloodclotting (i.e. hookworms or 
stronglyes) 

d. They destroy tissue (i.e., bladder worms). 

e. They cause irritation and itching (i.e., pinworms). 

f. They transmit disease and secrete toxins which destroy enzymes 
and red blood cells. 

Resistance to parasites is dependent on an adequate die t ^"use 
protein is needed for the production of antibodies and to feed the 
parasites while some temporary immunity is developed. 

Types of Inte rnal P arasites 

1. Direct life .cycle - one definite host, i.e., roundworms where adult 
worm lays fertile eggs in the host. 

9 Indirect life cycle - the parasite will spend intermediate life on 
2 ' one or more interme diate hosts, i.e., swine acquires lungworms by 
eating earthworms that have consumed lungworm eggs. 
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Prevention 



i. Break the life cycle 

a. Rotate pastures where eggs may incubate. 

Si Remove intermediate host, i;e;, provide a sanitary envirdment 
(fly control); 



c. Use good quality feeds . 



Treatment 

1. Drugs, deworaing medicine which can be animal specific and parasite 
specific, i.e. piperazine for chickens to treat roundworm but ceca 
worms are treated with phenbthazine i 

2. Read and follow directions carefully because overdoses can be dan- 
gerous. 

3. Most worm medicines are effective only against the adult stage, 
therefore animals should be treated a second time (2 weeks later) 
to remove immature larvae. 

Non-living agents which cause disease 

a; Nutritional deficiencies are covered to some extent in the. In- 
troduction to Nutrition, especially the vitamin and mineral 
charts. For protein arid energy deficiencies refer to pages 
107-130 in Where There I s No Doctor , by David Werner. 

b; Toxins: posisonous substances. Upon entering the body they 
destroy tissues; 

Types of toxins according to their sources 

a. Bacterial toxins; these cause diphtheria, tetanus, and 
botulism. 

b. Zobtbxina; these are produced by certain srakes, bees, and 
spiders. 

c. Phytoxina; such as those produced by the castol bean plant, 
poisonous fungi of certain toad stools, and braken ferni 

d. Poisons in metallic substances such as lead and arsenics 



1. It is the degree of resistance to any specific organism and it can 
be complete or partial. 
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2- Defense against viral infections relies avily cn immunity. 
liSSty is also involved in fighting ,. -get pathogens such as 
bacteria but to a lesser degree, 

3. immunity is highly selective ^ jiLP ^ect ^gainst «ne 
organism does not protect against another with very tew excep 
tionSv 

Immunity system - HOW it happens 

The body produces a protein called antibody which is ^dified and found 
in thfglobulin fraction of the blood (humoral antibody . This antibody is 

Ire destroyed! ^nf fSst ruction is done physically or chemically by t e a„- 

"bod; combining with the antigen. When the animal has antibod ies injt s 

tissues and fluids and sufficient blood to stop the growth and invasion 
pathogen it is said to have immunity. 

Where it 4iappens 

The primary sites of humoral antibody development are the liyer and / 
bone marrow . In young animals the thymus f^d also is a Producer Lym- , 
id tissue s such as tonsils and lymph nodes play less clear roles. 



T>>forrt , tB a different type of antibody which blocks the entry of a 
Virus into Krg e "cJu" We p.oS,„- t <on o, tbte antibody rapid and 

rks locally at the site of the infection. / 



wo 

r? 



What d€feerinines the degree o f immunity? / 

The production of antibodies depends on: 

1- The number of organisms (antigens) at the time of invasion. 

2; The strength of the invader (i.e., virulent vs. low virulent 
strains of viruses) . 

3. The condition of the animal at the time of the invasion (sick 
animal vs. healthy animal). 

^jow^Lonff does it take ? 

in general it tafcea about tw.. weeks for a Protective level of agtlbod- 
ies.to bl Produced^ ^-^t^T'i^J'" '~ 



spreads in a flock. 
Types of Immunity 

Passive immunity occurs without the active participation of the anti- 
body production system of the immunized animal. 
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Two types of passive immunity: 

Artif i ciai : Blood serum from an immune aniraai contains antibodies 
whichi when injected into another ajiiraaij_raak£3~-the— lat-ter^inffiuTTiel 



1. Mechanical transfer of immunity done by man, therefore; arti- 
ficial. 

2. Recipient plays rib part, therefore, passive* 

3. Antibody, riot antigen, is transferred, recipient's immune sys- 
tem is riot stimulated. Immunity will last only as long as the 
transferred antibody lasts (which could be from two weeks to 6 
months). 

Natural immunity is transferred from mother tu offspring. This is 
done via the colostrum. Colostrum or first milk contains twice the 
total solids of normal milk arid an excess of globulin which contains 
the same antibodies as found in the mother 's blood. This is very 
important because the newborns Have riot yet developed their immune sys- 
tems to produce their own antibodies. The newborn is able to absorb . 
the antibodies intact — but this ability diminishes after 24 hours, and 
digestive processes destroy the antibodies. It is important that nevr 
born animals receive colostrum as soon as possible after birth even if 
by hand feeding . " ~ 

Active Immunity 

Active i^nKJnity occurs when the animal itself produces antibodies in 
response to antigens; _^he ^? r "?^9 n _ ?^_? c ??- ve _?- m 5 un; !-?y may range from sev- 
eral months to a life-time, depending on the stimulative effect of the anti- 
gen involved . 

Two types of active immunity: 

Natural : When the aniraai is exposed to the disease and fully 
recovers. 

2. Deliberate e xposure ; Antigens given through vaccination. 

Active and passive immunities can comple ment each other ; 

The mother passes immunity via colostrum to her newborn; thus immunity 
is being developed because of natural exposure and infection; But if the 
pathogen is still in the environment, the offspring will be exposed; The 
offspring will not get the disease, however, because of the passive immun- 
ity . But as this immunity wears down, active immunity will develop through 
exposure. This will provide the long term protection after the passive 
immunity is gone. 
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When Is the best time to vaccinate ? 

Because passive immunity might interfere with antibody development from 
vaccines, it is generally best to immunize perm anentl y by vaccine after most 
of the maternal antibodies are gone. This is usually at about Six months. 
If vaccines are given before this they are: 

1. Usually a milder strain because an animal's immune system is 
not fully developed but the animal needs immediate protection. 

2. Part of a booster series of a gradual immune process. 

3. Given because the animal needs the vaccine because of a 
potential outbreak in the immediate area, possibly with an 
antiserum. ^ 

Types of Immunization Vaccines 

L. Antiserum: Produced from whole blood from animals either exposed 
naturally or artifically to the disease. The antiserum contains a^ 
high percentage of globulin (the protein containing the antibody.!. 

Advantaged " produces immediate immunity when injected, so pro- 
tection is provided very quickly (valuable when there is an 
epidemic in your area). 

Disadvantages : 

1; Duration of immunity is short; 

2. It does not stimulate immunity but merely, passively 
transfers antibodies to the animal. \ 

3; It is quite perishable, expensive, species specific, and 
needs refrigeration. 

2 . Ba c te ria 

1; Suspension of killed pathogen bacteria, usually, produced in a 
art if ical medium. 

2. Method of getting a specific bacterial prctein (antigen) into 
the animal without causing disease. 

3. Effectiveness depends on: 

a. Antigenicity of the organism. 
- b. The number of killed organisms in the bacteria; 
c. Quality of the manufacturing process. 

4. Immunity rarely lasts over a year, and two or more doses may 
have to be given to yield satisfactory protection. 
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3; 4 teccines 



1. This term ts used for all .itrau^izing agents but technically & 
vaccine Is a product containing a living antigen * 

2. Most common vaccines are used against virus diseases in animal 
and man • ^ 

3 • Because viruses only survive in living tissue , production of 
vaccine is different from product ion of bacteria. 

Types of vaccine 

1. Modified live virus (MLV) 

a* Generally produce long lasting immunity. 

b. Because they are live they can cause illness. 

c. They are dangerous if given to weaker, stressed, diseased, 
or malnourished animals or those whose immune mechanisms 
are not developed. 

d. Use only when your animals are healthy. 

e. Use during the stage in life where economic loss will be 
minimized if the animals get sick (i.e., give vaccine when 
animals are voi in production). 

2. Attenuated vacc itus are produced through a procedure in which the 
virus loses it?, virulence and capability of producing disease. 

a. Immunity is not as long lasting because thebalarice between 
antigenicity and attenuation shifts to the latter. 

b. There is less risk_ihvblved because the vaccine can hot 
produce disease. It is not as hazardous to use. 

3. Dead or killed virus vaccine 

a. Vaccine that cannot produce the disease but produces 
immunity. 

b. Degree of immuni ty less than attenuated or live virus 
vaccine . 

c. These usually have to be repeated every year to maintain 
a protective number of antibodies. 

Vaccination is not a procedure which j£B- idd% effective in_preventing 
diseases . 

Vaccines fail when: 




1. 


They 


are 


improperly manufactured. 


2. 


They 


are 


hot properly ref rige rated . 


O 

J • 


iney 


are 


AvnniQbH cjin 1 ^ fTnt - _ 
expOocu LU bUIlIIgUL * 


5. 


They 


are 


used after the expiration date; 


5. 


They 


are 


improperly " adminis tered • 



These problems are, magnified in developing countries • Other problems 
one might encounter are: / 

1. the dosages are geared for large flocks fecause the country 
imports vaccines from developed countries where large flocks 
are common . 

2. Dumping of expired vaccines by manufacturers on third would 
countries. 

Methods of Administering Vaccines : 

1. Intramuscular (IM.) injection 

2. Subcutaneous (SubQ) - under the skin between skin and muscle 

3. Ocular: through the te* : duct to the respiratory tract (eye 
dropper) 

4. Nasal (eye dropper) 

5. Oral 

6* In the drinking water 

7, By sprayirig/dus ting (chicken houses) enclosed 1 areas 

8, Wingweb (chickens \) injecting by stiab in t he j*ingweb 

9, Feather follicle (chickens) using a cotton swab 

10. Painting the anus • 

11. Intradermal: fine needle in skin (i.e., 4B test) 

12. Intraperitoneal: under the skin onto the fold of the abdonten 
(swine) 

^eneral^Sifi 



1. Sick aniJials usually isolate themselves from rest of flock or herd 

2. They look dull and are inactive. 

3. They eat and drink less (this may be the first sign). 

4. They grow slowly. ___ 

5. They produce less (eggs, weight s?ain, milk* & number of offspring) 

6. Fertility may declines 

Specific s ign s -of- disease / 

1. Diarrhea 5. Wheezing 

2. Paralysis 6. Inflammatory exudate bri stdri 

3. Coughing ; 7. Blood in stools 
4i Sneezing 
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If possible, it is good to s^nd live sick animals to a veterinarian 
with the history of the animal. Decomposed animals are usually of little 
diagnostic value. 



Zoonoses 



Zoonoses are those diseases whose causative agents are transmitted 
naturally between man and animal. 

1. Over 100 zoonoses are recognized through the world. 

2. These diseases are usually chronic in animals. 

3. The symptoms are similar in man arid animal. 

4. Very little man to man or man to animal transmission of 
diseases occurs. / 

5. Man is often the dead end of the infections / 

Some example of zoonoses are : / 

1. Rabies (virus) __<_ 

2. Q fever & Rocky Mountain spotted f.ever (richettsial disease) 

3. Brucellosis (undulant fever in man).- bacteria 

4. Salmonellosis (bacteria) 

5. Trichinosis (worm origin) • 




VET KIT 



When doing work in the field the materials listed below may be helpful, 
By planning ahead yoa can have these materials on hand when they are needed. 



10 



1. Cotton 

2. Razor blades 

3. Iodine (in a spray bottle if possible) 

4. Alcohol } 

5. Scalpel 

6. Knife 

7. Disinfectant (chlorine) 

8. Toe or fingernail clippers 

9. Plastic or metal syringes 
16, 18, 20, 21, S 22 gauge needles 



llm Merck Vet; Manual . 

12. Injectable drags: 

- Tetracycline 

- Penn + Strep 

- Sulfa drugs 

- Dextrose or { glucose with water 

- Topical dressing 

- injectable iron 

- Vitamins and minerals ' 

- Tylosin 

- Erythromycin J 

- Oxytocin 

\ ; 

13. Other supplies \ — 

- Vitamins /Minerals - t 

- Antibiotics I 

14. Anthelmintics 

- Piperazihe 
Thiabendazole 

15. Needles and thread for sewing wounds 

16. Needles for Fowl Pox vaccination 

17. Equipment for keeping vaccines cold 
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IS. Needle nose pliers 

19. Hembstats 

20. String or thick thread 

21. Jar with alcohol to carry boiled needles in 

22. Pan for boiling heailes 
23; Heavy rope 

24; Plastic gloves 

25. Face mask 

26. Baby bottle for feeding baby pigs and goats, 

27. Powdered milk 




tfVESTeek production planning 



Nutrition is the most important component of the 5 components that form 
livestock development. If a volunteer is working towards improving prqduc- 
• tivity' in livestock production with small farmers then he or she must first 
work to improve the feeding of their animals. However * the volunteer often 
lacks the technical skills heeded and an adequate knowledge of the community 
agricultural environment to know if an improvement in productivity is possi- 
ble or desired by local farmers. We cannot over-emphasize* the importance of 
working with local farmers in order to understand their husbandry . practices , 
their reasons for their management decisions, and to gain knowledge of Jj j g a l 
conditions • 



If productivity is to increase, there is a myriad of factors to con- 
sider, but nutrition and feeding are the first steps. The- volunteer must 
conduct an exhaustive survey of all locally grown feeds • The volunteer 
should answer these questions: What are the animals fed currently? Is 
there an abundant supply all year round? Are there storage problem ?_ What 
are the nutrient values of these feeds? Is.it grown locally? What is^ the 
market value of the feed? Is there a surplus p^shortage? Are there any 
other low cost, locally available feeds not currently being fed to animals? 
Why? When the volunteer has gathered complete- i^p^^tion on every possible 
animal feed, then he or she should begin 1:0 balance feed rations^ Try every 
possible combination in order to come up with as many profitable rations as 
possible; Since grain storage and transport may be a problem, one can hot 
rely on a continuous supply of the same feea ingredients year rbuncl. There- 
fore different rations and feeds tuffs will probably be used at different 
times of the year • If the volunteer finds a ra t ion or rations that are 
inexpensive, available lo cally all year lbng, profitable for use by local 
farmers , appropriate for the local agricultural environment , not taking away 
needed grains from human consumption^ matched. to the 4 other dbmpbhents of 
livestock production on the developmental continuum, and accepted by the 
farmers as a good idea, then one can./begin to work on improving local live- 
stock production. 

The next step is to become involved in a larger "communi ty analysis" 
that includes infrastructure, available agricultural suppli es , marketing, 
meat preservation, local climate , government policies & price controls,/ 
credit, pricing of meat and feeds, local taste in meat, and who will gain 
the" most from the increased production. We will examine each of these 
points separately. 

Infrastructure : Is & there adequate shelter for the animals? How are 
the roads between you and your market? Passable year round? Is the trans- 
port ybU heed available? How will transport cost effect profit? Is thefe 
adequate water for drinking by your larger, herds? Are your animals on 
private land or public domain? / • 

Available Supplies : < Are the vaccines and ant ibiotics you need avail- 
able? Are ' th§y prohibitively expensive, scarce, or of low quality? Is 
there a good hatchery in the area? Are there low cost laboratory testing 
and medicines /available? 



Marketing: Will vbu sell to ideal butchers or slaughter arid sell the 
meat directly? Will it be sold in the village or taken to the regional mar- 
kets? When ±s the most lucrative time to sell? Is the market controlled by 
middle men or women? If so, how does that effect profit? 

Preservation : Will the animal be sold live or is meat? If as meat, how 
will it be preserv ed? Salted? Smoked? Eaten fresh? Frozen? Refriger 
ated' Sun dried? Be sensitive to local custom on this because people s 
culinary .habits are not going to be changed by you and you could lose money - 
for the farmers you are working with. 

Local Climate: Expect the -orst. What effect would a drought have oh 
the production? I nsect attacks? Excessive rainfall? Flooding? Crop N 
failures? 

Government potto s and price controls: Are the cost of feeds or meat 
regu lated? By whom? What are their polici es? Will this effect your pro- 
fifi Are there government policies for quarantine during disease epidemics? 

there a local agricultural extension agent? Can. he be of service to you 
or the local farmers you are working with? Does the government offer low ■ 
interest agricultural loans? 

Pricing of meats and feeds: Who sets the prices? Are you free to set 
your own' Can you make a profit based on current local prices of meat and 
feeds? <We will deal extensively with this question during our management 
planning classes.) 

Local taste in meats: is a dark, tougher meat preferred to a light, 
soft er Sat? Be sure to pro^ce the type of Sit »th the flavor preferred 
locally and butchered in the local manner or people will not buy it. 

Who will eain': Finally, who in the community will gain the most from 
yot „ SSasi, livestock production? What if you help the wealthy 
car tie rancher to increase his herd production and yet the L P ri ^ °* J* 6 * 
makes it unavailable to the poor? Yet, can you help the _P?°F ^JSbT 
-and, feed, and Other resources needed to improve livestock production? 

once yoM ' • d ycu have the -answers to all of these questions and a 
<-i Par nnde s- : adi r /of local conditions, your two vears will probably be 
*\T tow ^ you have any time left, s.ake su^ you bailee the produc- 

?on'level of ;our feed ration^high, moderate, survival . with t* produc- 
idn level of your herd or flock in potties; diseases 3*5 pat as i tes , man- 
i ° it and housing. We will discuss the balancing components on 

ne " S ^ producSoflevel at length in our management ,i,nnxng classes. 
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LIVESTOCK PRODUCTION LEVELS 



Volunteers will encounter wide range of product ion levels for live- 
stock with different farmers. These varying production levels will range 
from survival to moderate to high in regards to nutrition, management , hous- 
ings diseases and parasites , and genetics* The purpose of this handout is 
to begin to identify^ for each of the 4 species, specif ie examples of the 
kind of conditions that comprise survival, moderate, or high level produc- 
tion environments. The examples given are meant to be "typical" of varying 
production levels. Every farmer f s livestock: operation will be different and 
these are meant only to be used as a general guide for the Y°l? n teer; It 
can also help the volunteer in_deterraining when one of the five different 
categories of production is not on the same level with the others. 



Survival- te vs 1 



Rabbit Production 

./ 
/ 



Nutrition '■_ 

Fed only table scraps and vegetable wastes. Given contaminated 
water on, an erratic basts. 



Management 

No improved practices at all. Given only the minimal care needed 
to keep the rabbits alive. 

Housing . . . .7 _ _ ■•■ ! I 

Both bucks and does are penned together on a dirt floor. No walls 
but there is a bamboo or palm thatch roof for shade- 

Diseases and Parasites ! _ _ _/ 

Presence of two or more of the following: Cdccidiosis, cdnjucti- 
vitis, mange, ear mites', colds, or pneumonia. 

Genetics \ 

Creole varieties present \- no improved (exotic) breeds. 



Moderate Level 



Nutrition V 

Given clean water daily; Given good quality grasses and legumes 



for forage daily; 



\ 



Management __\ 

Breeding records kept and ear^ tatooing practiced; 



Housing 



\_ _ 

Rabbits caged in bamboo or wooden hutches. Bucke and does sepa- 
rated. Cages cleaned occassionully. Rabbits shielded from drafts 
and the hot sun; \ 

\ 

\ 
\ 
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tseases and Parasites 

No pneumonia* mange, or cbccidiosis presents fedmals appear to be 
\heaithy and gaining weight. CbcdLdiostat used when needed* 



Genetics _ - _- - - ' : - : 

Presence of exotic or improved breeds - probably crossed with 

local breeds. 



High Level 



Nutrition - 

Vitamiri and mineral supplement given ad lib. An adequate supply 
of fresh legumes and grain given daily. Fresh, clean water given 
twice daily ; 



Meat production and breeding recOMd kept. Ear tatooing. Fryem 
marketed at 8 weeks/4 pounds , Rabbits sexed, palpated, ra'red, an* 
handled properly. 

H ° U8l The cages have wire floors (1/2 grid), leak proof roof, kindling 

boxes, hay mangers, and automatic caterers. The c^ges are cleaned 
weekly- the rabbits receive morning sun and no drafty. 

Diseases and Parasites - - - - ----- 

Disease and parasite free. The regular use of a cOCdcUostat and 
' dipterex or malathlon for mange. 

Genetics bree ds adapted to the local conditions and market pref- 

ererice in meat and size. 

Poultry Production 

Survival Level 

Nutrition — -= i- 

Scroungers , feed off of weed seeds, insects, manure, and table 
scraps. Probably drink contaminated water. 

Management _ ' * 

No improved management practices used* 

H ° USi Free range - no housing provided. Perch in trees at night. Losses 
to predators . ; 

Diseases and Parasites - w B u n^t^ff- 

Problems with both internal and external parasites. High mortal! 
ty losses. Presence of both morbidity and mortality diseases such 
as Fowl Pbxi Newcastle, Coryza, and Cocddiosis. 
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Genetics 

All local varieties - no exotics. 
Moderate Level 
Nutrition 

Fed "scratch*' feeds (low quality and percentage prpteih grains), 
table scraps, aad starchy tubers. Given water daily. 

Management 

Wings clipped, cocddiostat used occassionally (during outbreak), 
home-made feeders arid waterers used. lSggs collected daily* 

Housing 

Penned on a dirt floor with thatch roof & fer d walls of thorn, 
thatch, or wood. 

Diseases and Parasites 

No current outbreaks of mortality diseases though birds may be 
carriers. Possible coccidiosis or "overall stress- lowering produc- 
tion. 

Genetics 

Mixture of local breeds and exotics • Generally "dual purpose" 
birds for both meat and eggs. 

High Level "~ ~ 

Nutrition 

Ad-lib fed a complete, balanced ration adapted to the type of pro- 
duction (egg or meat), the age of the birds, and the cost of feeds 
locally. Includes asource of animal protein In the ration. Good 
supply of calcium. Fresh* clean water given daily* 

Management 

Light source used for layers , brooders used for chicks . Kept_sep- 
arate from other birds. Breeding stock from good hatchery, ^gs 
collected daily. Birds debeaked arid production records kept 
daily. 

Housing 

Regular chicken coops using chicken wire and good roof. Perches 
and nesting boxes provided. No drafts, proper spacing requirer 
mentis met. Automatic waterers and feeders used. 

Diseases and Paras I tes 

Disease vaccination schedule maintained for all major poultry 
diseases in the area. Birds are disease and parasite free. No 
known carriers in flock. 

Genetics 

Ail exotic breeds. Probably leghorn used for egg production. 
Heavier meat breeds used for broilers • 
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Swine Production 



.Survival fceve i 

Nutrition ... _ _ _ - - - -- 

Freerange, scroungers. Diet consists of whatever is found in the 
streets - roots, feces, grass, and weeds. May be fed table scraps 
occasionally. Drinking water is probably contaminated by para- „ 
sites. 

Manager f. lit 

Probably no improved management techniques are used. In Latin 

•erica a forked yoke is commonly used to keep the pig out of 
i.arbed wire fences* 

Housing 

Free ranging during the day but may be placed in a compound at 
night . 

— — Mse^sfi&__and_ Parasites __ . ' 

Soot3wot5T t^ : ^-ijea8 5 and ticks are common. Probably are 
carriers of Psoases siich as brucellosis, hog cholera, African 
skine fever, anu others. High mortality losses. 

Genet'cs _ _ - 

No exotic breeds - all locally adapted bre -ls. Strecc f>igs. 

Moderate Level 

Nutrition __ —L-L i-«vi~ 

Fed starchy tubers such as cassava, taroi yams* or potatoes , taDie 

scraps, and occasionally small amounts of corn or other low pro- 
tein grains. Watered daily. 

Management _■ - - 

Given de worming medicine occassional ly, boars castrated, and sows 
still unassisted at far rowings. Ear may be notched or some mark- 
ing present to indicate ownership. 

Housing^ ^ penned an d fiaa a mud "wallop to use for cooling down dur- 
ing the heat of the day. Possible shade from trees, and a dirt 
floor. Eotn^ sexes are still housed together. 

f Diseases and Parasites _ 

No current outbreaks of the major mortality diseases* Some mor- 
bidity diseases, internal and external parasites still present, 
producing stress on the animal and lowering feed conversion and 
weight gain. May or may not be carriers of disease. 

Genetics _ _ _ - . 

Mixture of local varieties and improved breeding stock. !fo con- 
trol -over breeding. 
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Hi gh Level 



Nutrition 

Fed a high production feed ration that meets the NRe requirements 
for MEi CP; Lysine i* Calcium^ and Phosphorus. Clean, fresh water 
and feed available ad-lib. 

Management 

Product ibh and breeding records kept • Farrowing crate used during 
farrowing, sow assisted during farrowing, piglet cords dipped with 
iodine, iron shots given* and needle teeth clipped, fibers are 
castrated arid all pigs de wormed on a regular schedule. 

Housing 

They are penned on a cement floor. Farrowing crates, dirt run- 
ways, and pastures are used. Automatic waterers arid feeders are 
used and they are kept dry by a good roof. 

Diseases and Parasites 

Disease and parasite free stock. A regular vaccination schedule 
is followed. 

Genetics 

Aii exotic breeding stoc^ used to obtain a 3 way cross in meat 
hogs for hybrid vigor. 



Goat Production 

Survival Level 



Nutrition 

Goats fed on bvergi^zed, unf ert:'. liztd grass pasture, of poor nutri- 
tional value* Given ho protein - t vitamin* or mineral supplements. 
Wacer may be in tohbrt supply and is probably contaminated with 
parasites v 

Management 

No improved management practices. Goats used for meat only - not 
milk. 

Housing 

Days spent i : d raging on pasture - may or may not be placed in the 
compound at night • 

Diseases and Parasites 

Brucellosis, maniitis, or mile fever may be present. Probable 
infestation of rounujorms , coccidiosis , lice, and/ci mang*:. 

Genetics 

All local breeds adapted to poor feed's - non milkers. 
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Moderate Level 



Fed on pastures of improved varieties that are rotated regularly 
and not overgrazed. Occasionally grazed on legume crops. Ade- 
quate water supply but may be contaminated with parasites . 



Management ___ daily . Does with severe mastitis or brucellosis 

are treated or culled. Treated for both internal and external 
parasites - but hot regularly. 

H ° USi Animal 3 are rotated on different pastures during the day and kept 
in the compound at night to prevent predator losses. 

— <. 
Diseases and Parasites -- — „ 

Herd may Still be carriers of disease even though there are no 
current outbreaks. Parasites a problem BJtill - but not severe due 
to ah occasional treatment. 

GenGt Mixture of local breeds and exotic stock. Dual purpose animals 
for both meat & milk'* 



High Level 



NUtri Goat"s are fed high quality legumes and grazed on improved and fer- 
tilized pastures. Grains and a vitamin and mineral supplement fed 
to the Silking does. Ad-lib fresh and pure water. 

Management castration, arid hoof trimming are practiced. Milking 

stall? used arid does milked twice daily. A regular vaccination 
schedule is followed for all major diseases in the area. Produc- 
tion and breeding records are kept. 

HOU8l Sucks and kids are grazed during the day and penned at night . 

Does remain penned all the time and feed brought to them. Barn 
has a dirt floor and a roof for shade. The barn c ° nta ^^^ ivid 
ual stalls with bedding and individual stanchions for milking. 

Di8e TiseSe anfSrasite free herd. Treated when necessary forest i- 
tiS and roundworms. All new stock is kept separated from herd 
until it is sure that they are disease free^ 

° inet Improved, exotic stock such as Nubians or Toggenburgs. 
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THE PITS! 



Listed below are 7 common pitfalls that volunteers In livestock .prodtic- 
t ^9 tl _ °f ? eil _ enco ^ nt ® r * Itl ail attempt to keep all of ybu but of the. pits 
(some of ; which we found ourselves In) , we are listing these. OUr intent is 
to get your curiosity going and get you to thinking, since we can not 
provide answers that we do not have. T fe will take time in class to discuss 
these points. 

1- They attempt to improve livestock production without Improving 
the diet of the animal* Grave, mistake. 

2* They introduce improved (exotic) breeding stock that have 

been bred for high production into survival production envi- 
ronments. 

3. They do demonstration work with livestock through different 
Institutions (such as schools or 4H clubs) and base their pro- 
ject on shielded, false economies that a farmer can not dupli- 
cate since he or she does hot have the same resources. The 
alternative is to work in real development with farmere. 

4. They place their projects Into direct competition with humans 
by feeding grains to animals in villages where the people lack 
protein. 

5. They start to work too sbbh - before they gain understanding 
of local culture, language, and the agricultural environment 
of their village. This can produce disaster. 

6i They do not match all 5 components of livestock production 
(nutrition, management, diseases and parasites, housing, arid 
genetics) at the same level of production. 

7; They assume that an increase in production is always possible. 
Furthermore, they forget that the Hirst objective of the small 
jfarsfcer Is W to maximize production but rather for the 
animal to survives 
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SAMPLE LIVESTOCK PRODUCTION SCENARIO 



Swine 



You arrive at Nkunda's house at the ilpth ^ay of gestation of _6he. 
°^ 8C>W8 ' She tells you that the following will be done after farrowing: 
The sow will be fed 10 cans of corn and 1/2 can of soybean meal, teats will 
be rubbed to st irnn la tg^ milk flow, arid her son will bring water twice a day. 
You observe that the pigpen has a loosely spaced bamboo floor, thatched 
walls - y and a roof. She tells you that the sow has been fed 4 kilograms of 
corn daily during gestation. 



A, List all the necessary imputs you must make within the next 
few days. 

B. Nkunda's son works with the sow while she fallows and 6 pig- 
lets are born- Eight hours after farrowing three have diar- 
rhea and three of the sow's teats are reddish with clotted 
milk. 

I.. List all possible diseases present. 

2. List all necessary inputs you must make to alleviate the 



You are in a small village with some "large scale" farmers who grow 
corn, soybeans, and rice for commercial purposes, Tfc&ve is *i brewery in a 
nearby town and a rice processing plant in yet a third town. The majority 
of people are subsistence farmers gro^rig janloc, corn^ ^antits, and beans • 
Quite a few have goats and have problems with weight loss, high kid mortal- 
ity (after bir^h), ticks and internal parasites during the dry season. They 
give no supplements to the goats at any time; They are watered once a day 
and staked out, then returned inside the compound at night »_ In the rainy 
season, there are often outbreaks of high mortality diseases, and very few 
vaccines available or technicians who know how to use ^hem or manage ani- 
mals. In view of these problems, the host country government wants to in- 
troduce son;e improved breeds to upgrade the ccramon goat and produce more 
milk. These exotic breeds of goats will be vaccinated against the common 
high mortality diseases. 



1. At what production level are the farmers with regard to goats? 
Why? 

2. What reccmmendat ions would you make to them to improve their 
situation? Use nutrition , diseases arid parasites, management, 
genetics, and housing as the framework to your answer. 



situation* 



3. 



If the diarrhea persists, after the treatment, will you 
adjust her lactation ration? If yes, what is the 
ad j us ted ra t io ri ? 



Coats 
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Jlabbits 
1; 



3. What benefits do you see in the gove-ranent 'a project? 

4. What shortcomings do you sea in the project* 

5. Would you be in favor of the project? Why or why not? 

You have just completed the first year in Luebo. You have a rabbit 
project just starting with 3 New Zealand does and one New Zealand 
buck. The rainy season has returned and the grazing area of 
' grasses is beginning to grow. You believe that you have no major 
disease problems and you do have good wire cages to use. It is 
your plan to make the project labor intensive and utilize tie labor 
of the. local school kids. You have arranged to purchase °n credit 
2,000 pounds of corn and 400 pounds pf w±ng^ beans from a^o^l _ 
cooperative. The corn costs 10+ per pourd and the winged ^ans 20* 
per pound. You also have access to vitamin and mineral supplements 
and an adequate supply ..of limestone. 

A. Based on this inf ormation prepare a feed ration for. your rab- 
bits. 

B. i What is the cost of the ration per pound? 

C. What management problems (only two) do you foresee based on 
the information? 

X>. What feed/gain ratio can you expect? 

E. How many fryers will you be able to ^V^^ 1 ^^^^ 
feed? State your reasoning. How many months will it take w 
produce your market number of fryere? 

F. What price per pound must your rabbits sell for you to realize 
a reasonable profit? 

Poult ry - Broilers 

of 800 pounds of feed which cost $.10 a pound. 

A. What was your feed conversion to produce one pound of chicken 
live weight? 

B . i„ re g ar d to feed cost, how much did it cost to produce one 
pound of meat live weight? 

C. If feed is 75% of your cost,, how much would you have^ to sell a 
pound of chicken live weight for in order to break even? 
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Poultry - Layers 



You visit a school poultry project that yoxx help set up. After a frus- 
trating but fruitful effort they are keeping records bri their chickens. At 
the end of the month of September their 100 White LeghDrii layers) had con- 
sumed 1660 pounds of feed , anc! produced 150 dozen eggs ; As^part of a busi- 
ness project the students are seiiing the eggs back to the school. The cost 
of the ready mixed^feed is $12 for 100 pounds and the eggs are selling for 
$J a dozen. Determine: 

I 

li Tota3j feed consumed" per bird for that month. 
*2. totali egg prow, .ion per bird for that month; 
3; Daily feed consumption per bird. 

4. Percent production for that mouth. 

5. How much feed to produce a dozen eggs. 

6. Considering only feed cost, profit per bird for that months 

7. How would you rate their feed to dozen eggs to the average 
optimum condition for White Leghorns? 

8. . Would you expect egg production to rise or fall? Why? 

9. To increase their profit what factors might you attempt to 
change in the management of their flock? 




- 164 - 



17; 



SMAV.L AN iH&jb'^radb UGTI ON ASSESSMENT TOOL 



li introduction 

2 i As ses sraent Ques t io ns 

• ^ ol ? e ?P e 5*f .considerations for raising poultry, rabbi ts* swine * 
goats, and be } 



Introduction 



._..../ z . . • . . 

V Because of the potential for long term effect on community nutrition and 

V economy, ^mall-scale animal production can be projects which are aiuong the 
\ most sat pfyihjg-bf Volunteer activities. 
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The' Smaj.3 ., A nimal Production Resource P acket should help you decide on 
the best animal project for your community 7 Your personal preferences 
should klso ba considered >_ of. cbvrse. Bui: tlie key to long-range success 
with yo(ir/ project is a combination of two basic points: 1} the project must 
meet lojcal -needs, and 2) it must achieve local support. 

\ Choosing th« project that will have the most .positive impact will re- 
quire ^careful observation, endless iegwork,, and nonstop questioning. This 
assessmelt tool raises basic issues and suggests some key questions to help 
you direct your investigation. 



V- \ 
The 



pe are man*' variables to consider When deciding on an animal proj- 
ect , espiecially in a Third World context. Your position in your community - 
and the opportunity to observe over time gives you an important advantage in 
judging the\feasibiiity of the project. Ypur example arKi influence can have 
immediate!' and long-range impact. You may become involved in improving local 
stock, bri /ouV may trv to introduce new animals or ilow uses for existing pro- 
tein sources. \ Concentrate on making sure the project is intrinsically via- 
ble and ^aiuab^ie to the local Carpet group. adage, "Give me a fish arid 
I eat fot lone day. Taach me to fish and I'li e#t every day," ie particular- 
ly appreciate 'to small animal projects^ ^ A iogicai and vital adaendum is 
"Teach a riot he fl and you teach a whole fa^lyi" Do not ignore the lbng-rarige 
impact that y out work may have" oh women;. The linkage to health and nutri- 
tion programs, jto cooperatives, and to othsr fons?. of economic development 
could be very effective, j ( 



TIPS ON INFORMATION GATHERING 



Iriform^ticm ga t he ri ng tec hniq ue s ace covarS completely in Community ^ 
Culture , arid Care , by Ann Templeton Brownlee (available through ICE) but in 
very general terms : } 

1. Gattijr your information firsthand • - '""^ 

2* Ask many different sotrrces to develop a wide netvork of contacts 
and /an overall picture; j- , 

3. Concent rate bri cultural similar! ties, hot differences. 



4. Ask questions that get people thinking In a positive way. 

/•''•' ; 
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ASSESSMENT QUESTIONS 

Rationale 



— -«.= i n ,al needs a«d achieves local support, it will 

Bhy do you want to attempt a s«aU animal project? 
Btiat MBHontty ..eeds will be fulfilled? . 
M factors t 0 the co^unlty point to the success or dilute of a particuw 
lar animal project? _ - / 



, , famlliar with a community and its problems will en 
Being thoroughly familiar * he ne « d ., of tte local popu la- 

sure a sensitive approach to meeting the 



Note: Being thorou 
sure 
tton. 



— u rnntroQ -in temperature, .rainfall* 

What climatic/seasonal factors such as ranges in £ £ on small animal- 
humidity, food or water shortages, etc., may na 
projects? 

What local ot countrywide policies Sight have an ±W> :i oh the project ? 
What predators or insect, .night hive a negative impact on the ptejeet? 



eopla 



n ,, n(J rho cultutjl and work patterns in the community will 
N ° tH; ;;:Sarinsi|ht into Kwjbest to achieve an effective program. 

Who « the target ^t group iiit* to support a »al,*l 

project? Why or Why not? 

■ - fhp nrol vet * For w hat reasons? 

Who is likely to support ttte project. 

ft. -in' SSiM-i. * -hat ways, XUl that insure long-tar. euccess* 
W, ate the tr.d.tional aid*, raiser,* ■«* What are the ti.e 
on -thts group? 

Who are the influential economic leader, in the community? 
How will the family or community structure be affected? 

4 _ IlCh - religious beliefs, migration .pat ten*, etc., 

What local corjditionsj such as reiig 
might help or hinder this project? 

Economics ; 

An anl^a project that i. incS^generatlag is very l*Hf » - 
ceed. 
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What is the baste type of economy in the area (e;g;; agriculture; pastoral; 
semi --Indus trial; etc;)? 

WHat is the level of development of tha^ economy? What are the strains bri 
the local ecoabmy (e.g.* crop failures, poor marketing system, etc,)? 

What are the time and work requirements of the target group? 

What is the average income level of the target group (or level of the source 
of money of the target group)? 

What amount of capital outlay for projects could most members afford easily? 
What strains will small economic gains or losses have? 

Animal * 

Note: A tfiorough investigation of the level and scope of the product ion of 
. existing' animals will uncover many factors that may limit or enhance 
success. 

What is the quality of 'the existing local stock? Is there potential for 
improving that stock through cross-breeding? - 

How and where are these animals raised? (e.g.* run loose, in cages, pens) 

Under what^ conditions are they raised? Is there adequate foo& 9 ..water, sani - 
tatibn? 

Why are these animals raised? (e.g. , for food, sources of ready cash, for 
gifts, for special occasions* investcaent, important by-products, etc.) 

Why aren't certain animals raised? Are there any special beliefs, rules, 

preferences , or prejudices concerning food from certain animals? Foods that 
various categories of people should or should not eat ^i^fs Wheti and ways 
in which certain foods should or should not be eaten? Rectal ways in Which 
food should or should riot be prepared? Foods believed to cause sickness or 
misfortune, separately or in certain combinations? 

Do the local people eat the animals they produce? , 
Do they sell the animals? Where? 
Animalhood and Water Supply 

Note: The limiting factor in most animal projects is the hon-avaHability 
of animal feed. 

What food crops are easily available? 

What could be fed to animals? 

What do 16cal ; people use to feed their animals? 

Are bulk purchases of animal food possible? 

/ . : 
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Are special concentrates, vitamins, or mineral supplements easily available? 
Affordable? 



Is clean, fresh water easily available? 

Are salt blocks available? 

Markets 

Note. Access to markets is an important consideration. 
What outlets or markets are accessible? 

What demand would there be for any animal or food product locally? 
WhaMuntehtial markets exist for by-products? 

What preferences in purchasing do marketers demonstrate (i.e., lean meat, 
fatty meat)? 

What shipping and sanitation problems need to be addressed if distant mar- 
kets are to be feasible? 



Local T echnica LSupport \ 

Note: Technical advice from experienced local people will help prevent 
costly problems. ~ 

Who could be a resource person for technical advice (i.e., Agriculture ex- 
tension agent, veterinarian, experienced *n±mal raiser, teacher, AID spe 
cialist)? 

Who is attempting a similar project? Is it possible to collaborate? 

Has a similar project bt*n tried unsuccessfully? What were the reasons for 
the failure? 

Who can give a demonstration of practices and techniques that have been suc- 
cessful in that locale? 

Who can supply LwaiLWy breeding stocks? 

What organizations in your country are involv- in similar projects? 
What government support is available for subsidies, if necessary? 
Personal T rait3 and Jiases^ 

Note: Consider your personal motivation in £ arting a small animal 
project. 

' What kinds Of personal ex, ' ' '' '"Lmals do you have to draw 

upon (e.g., pets, farm background, ..^ol projects, part-time work}. 
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Wiii you enjoy caring for small animals? 

Carrying water? Locating food supplies? 

Building shelters? 

Fighting diseases? 

Fighting predators? 

Doing clean-up? 

Slaughterl g? 

Are you a good manager? Will you be responsible for the feeding, breeding, 
and record-keeping of your animals?^ . 

Can you instill that responsibility in your target group? 

When it comes time for slaughter, will you be able to dp demonstrations? 
Will you be able to prepare the food and promote its value to others? 

Are yolT willing to dp _a~ limited backyard project on your own to test out 
your choice of animal? 

Are you willing to invest the time in answering all the assessment ques- 
tions? 

Long-range Impact 

Consider the possible long-range benefits or liabilities in your planning. 

Likely Benefits 

Increased source of protein 
Cash source 

Higher yield through improved 

management techniques 
Source of by-products 
tabor intensive 



Possible^labliities 

Negative environmental impact 
Negative cultural impact 
Financi al risk 
Time commitment (for you and 
the local animal raise rs) 



SOME SPECIAL CONSIDERATIONS _ 
FOB. POULTRY, RABBITS, SWINE* GO ' P S , BEES 



POULTRY 

Posi tive Consider a t ions 

Diet supplement and/or cash source. 



Possible to raise meat birds or 
layers ; 

Rich fertilizer by-product can be 
collected easily if housing exists. 

Possible to cultivate and use grain 
not consumed by humans for feed. 



Benefits (better nutrition, extra 

income) are easily seen. 
* 



Possible Pro blems 

Poor management techniques are com- 
mon. 

Poor breeds hamper good produc- 
tion. 

Securing adequate feed and supple- 
ments Say be difficult. 

Capital investment for Lion': trig, 
especially for small producers^ is 
sometimes economically unfeasible. 



Chicken are very disease-prbrie. 
♦ 

Chicken-raising is looked d:>wn on 
in so^ie cultures /communities 

Eggs are sometimes taboo. 



Suggestions: 

Observe market supply and demand; identify peak petriudJ, Ascertain what 
causes these fluctuations ; 

Locare housing or materials for construct lot . Housing is a definite aid tc 
disease control. 

Decide on an emphasis of production. Meat birds (broilers) urn be marketed 
in ten to twelve weeks. Layers can begin production after twenty weeics. 

Se sure that any project is economically fe^ible fro-, the profiteer's poxnt 
^f view. 



RABBITS 

Posi.tJ.ve C onsid er atljns 



Problems 



Fa r ;y to raise^ 
Small scart up cost* 



Not widely accepted as a Food 
source • 

(Note: countries with cultural 
heritage connections to France or 
Italy might be good choices) 
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Excellent protein source; tastes 
like chicken. 

. _ o 

High reproduction rate. 
Source of several by-products: 

• excrement can be used as 
fertilizer , as fuel for 
methane digester, or ac 
home for earthworm 
production; 

• skin and paws can be used 
in tanning projects and for 
crafts production 



Housing is a must; 



Need constant human care: clear 
water - 9 grain* greens. 

High temperatures may afreet 
production. 

Environmental impact of escaped, 
animals may be severe; 



Labor intensive if all by— products 
are used. 



—4 - H o r ST^dpl^pr"bfect: pptentTaX: 
including chows, competitions > or 
providing scarce of food for stu- 
dents. 



If a local person is already in- 
volved, many initial problems have 
already been raised and solved; 

Suggestions : 



Conduct intensive background research; Locate a committed* involved local 
rabbit raiser. 

Breed selection is important for maximum product ion; Try to cbtairi rabbits 
from Ptock that sre consistent producers of 6-3 rabbits a lit'.er. 

Be sute and lecate reliable feed source before starting. 



0 



ERLC 
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SMALL ANIMALS .PRODUCTION 
RE SOURCE, PACKET 
BIBLIOGRAPHY 



RA BBITS 



The Rabbit as a Produc er of M>>at and Skins In Developing Cou ntries by J, E. 
^B. J. Morgan, anOT~BTrlow; 34 pp., If' 7 ' Tropical Presets Insti- 
tute j 56/62 Gray's Inn Road. London WCIX8LU; ^0 pounds. 

Prepared by the Tropical Products Institute of the British govt- ant devel- 
opment organization. Brief assessment of the state of production in several 
tropical regions, especially concerning the effects of tropical temperatures 
on production, and the possible impact of escaped animals. Li. ts persons 
neadlng rabbit research projects in developing countries. '.Summary and con 
elusions in French and Spanish) . 

Available to PCVs through ICE. 



Raising Rabbits by Ha-lan It. D. AttfLeld, 90 pp., ^79. (Also available in 
"French.; vTtaT3706 Rhod^ Island Ave., Mt. Rainier, Md. 20822, ?2.y3. 

Covers "basic aspects of rabbit raising for dev-lbpi-g countries without a 
s,.cific regional orientation. Including detailed nutch construction illus 
t~a Lions 

Ei 

Available to PCVs through ICE. 

Raising R.^its the Modern Way by Bob BenncL^ 158 pp-, 1975. Garden Way 
Publishing, Charlotte W , , 05445; $4.95. 

Basi:, practical U.S. -oriented guide, geared to the small-scale, backyard 
r ;odu;er, Srall section on rabbit clubs and shows. 

Not: available through ICE. 
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SWINE 



Possible Problems 

Religious beliefs make hog produc- 
tion unacceptable to some aress . 



Availability of proper feed is cru- 
cial fb: -is? production. Corn is 
best but the by-products of other 
grains are also possible . 

Hogs are disease-prone; internal 
parasites are comir^u; innocu Ktions 
sre necessary. Sii agriculture ^x- 
ten^ion a^ai; ok veterinarian needs 
to be in^olve^i to prevent losses 
through disease. 



Male pigs need to be castrated to 
produce meat of better flavor. 
This ny be culturally unaccept- 
able. 

Meat can cause iJilneas if not 
thoroughly cooked or c^rrd* 

Hogs nv.<*r! a 33J r, supply and vita- 
min/zti heiral additives to bas ic 
rations . 

* 

Suggestions : 

Keep project small. Financial r±s\^ are high due to the hig>. costs of foun- 
dation stock. 

Build a demonstration farrowiig stall to show simple technique aud positive 
impact on production. 



Po itive t^ns idea tions 

Small-scale project can bv low-risk 
arid short-term but show impressive 
gains. Model projects can have a 
big impact on production tech- 
niques, v 

All pa-.ts of the pig can be eaten 
or us e J . 
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SMAfct ANIMAL PRODUCTION 
RESOURCE PACKET 
BIBLIOGRAPHY 



SWXSE 



Small-Scale Pig Racing by Dirk van Loon, 263 pp., 1973. Garden Way 
Publishing, Charlotte, VT.* 05445; $5;95; 

Geared to backyard operations of one or two hcgs. -3mphasizef, feeders, far- 
rowing, nutritional needs, arid management technique??. 

Available to PCVs through ICE. 

Swine Science by M. E. Ensminger, 692 pp., 1961. Instate Printers and 
Publishers, 1927 N. Jackson St; Danville, 111.; 513. jo. 



-In-de pLh Leaiiac airnref^eTT^-Irel^ri-^ir aspects of swine production. Writ- 
ten by the outstanding authority on animal science in the United States. 

I'p to 2 copies available to PC in-country libraries through ICE. 

Basic rn-riHfl— f h "Fi Projection Adapted to^Panaffla, by James McGrann,^43 
P tps report with recommendati ons for success :ul hog production 

ln *the tropics! Suggestions for alternative fe*,; with management tips on 
breeding techniques* 

Available to PCVs through ICE, 
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GOATS 



- Po s itive Consid erations 

Easy i;o raise* 

Relatively disease free. 

Good source of meat, milk, and 
cheese • 

Feeding habits help ► clear land of 
vegetation. (However, note first 
Problem^ 



By-products include kid ski a, fer- 
tilizer^ and wool. 



Possible Problems 

Goats heed vegetation for "brows- 
ing"; can cause serious destruction 
of rangeland . 

Confining goacs is difficulty, but 
they should be ft need to pr event 
damage to gardens and crops, or 
(fence the gardens* 

Housing is usually reccumended for 
protection at night. 



Goat raising is looked down on in 
some cuitures/cc — mnities. 



Suggestions : 

Consider raising goats i?. small fenced corral and bringing feed to them. 
This allows both control and eliminates danger. If milk prodn^tion is key 
abjective, the quality of feed and breed selection become even mor\; iffipor- 
tant . 
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SM&'u ftf T «L PROMOTION 



GOATS 



Ai ds to ^ oatkeeping , compiled by Kent L.e£oh k 277 pp. , 1975. Dairy Goat 
Journal \ P.O. Box 1908, SLet tactile AZ ; > 05252; $10.00. 

Basic aspects of U.S. -based goat raising, with emphasis on dairy-gbat pro- 
duction. 

Available to PCVs through ICE. 

Raising Milk Goats the Mo dern Way by Jerry Beiang^r, 152 pp., Garden Way 
Publis^rrg^Ghairldtte, VT. 054 4 5; $4.95. 

Prepared by the editor of Countryside and S m all St6c r Journal s with ? mall- 
scale, backward approach to goat raising. Basic information for beginners 
and new management techniques for those with experience. 

• / 

—Not- available through ICE. 
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FARM VISITS 



Farm visits are important in livestock training because they afford 
certain opporcanities to the trainees that can not be replicated at the . 
training site. You can learn local farming practices iirsthand through bb~ 
servatibn *..r- J . participation. Furthermore , it_ presents the opportunity t;b 
me\ c local larmers and to learn from them such points as rse of local re- 
sources i marketing i climate \§ cost of feeds - 9 _ local breeds, housing s local 
disease and parasite problems , etc. In seeking but this information, yew 
can practice the skills, taught in Core sessions. Listed below are examples 
of some of the Core skills that can be practiced during a firm visit. 

i 

I. Cbmmuni cations Skills . 

- Appropriate use of language 

- Listening 

II. Community Analysis 

- Information filtering 

- Identifying farmer self interest and, motivation 

III. Agricultural Extension 

- Dialogue 

- Method-demonstrations to- farmers 

Trainees can also practice the technical "hands-on" skills learned in 
livestock training under fi eld cond^ t ions . &cper±ence and practice are 2 
f it e teachers^ hat can be learned_f: am in these vieits» Furthermore, work 
in the field removes tht* classroom atmosphere of a training site and allows 
trainees to practice the skill or skill* that rah commonly be practiced in 
the field. The list is not all inclusive and will vary during different 
season? and in different countries* 

- TreEuTent for internal and externa. pi- _ :asifes 

- Castration 

- Iron she"* 

- Vaccinations 

- :oof trimming 

- Vitamin injections 

- Ear ta toeing 

- Wing clipping 

- Culling 

During farm visi ts it is inpbrtani: that yb \* asa trainee to become a 
development worker in agriculture, assume the ' <>.1« of active participate: 
'rather than a passive observer. Since successful extension work often 
requires such participatibh as a means of explaining a hew technique in- 
country it is good to start practicing the Dsthbd in training. BU riot be 
af rafrJ to soil your Tiaiids. However- if you are practicing a technique or 
skill vi<_h a farmer's animals you 'iiust be careful not _ to injure cr kill /he 
animal. &o not piactice a technique that runs this r.i.ak tr; thout the farmer 
knowing <Jf ti:e ris* r x nd the trainee ;*a v c tfc%» necessary funJhj to cciiipe ri- 

ce te the farmer for .my Iocs*. E?iids-on .kills are beet learned through 
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practice* Therefore, any farm visit that limits you to simple observation 
is of limited value • 

When and where possible it is a good idea for the trainees to organize 
the farm visit ; By doing so you will be gaining agricultural extension ex- 
perience and if you work in extension in your host country you may wish to 
organize yoar own farmer visits. Vhe contacts you make during your live-in 
wittyyoar family and other farmers or neighbors Kight yi d potential fa re- 
visits. Furthermore, the local agricultural extension u^rvic* might ^ 
willing to work with you and the farmers in organizing :ura visits. */hil<= 
organizing to dc a farm visit, you should consider I'fe :> Vowing points 
while planning the activity. 

1. The timely jj aryr g- of the vis i t . 

By th* ; an that you should choose a time with the 
farmer that : ; : «nvenient for both of yoo Furthermore, after 
exploring t ■ -\ * < :. far^°.r the tasks for the trainees to ac com- 
plish, you ' ensure that ([supposing the work -b be done 
is dusting o: -uickens for mites) indeed the poultry do have 
mites and that the trainees ■ practiced the skill at least 
once beforo the fare v±si«"- Tiie mbr*v realistic the visit is 
to a "real' agricultural extension visit with a farmer the 
iiore valuable it will be. 

2 . Receptivity of the farmer to you and your questions. 

It is always a good idea to make sure that your visit is 
timed so that the farmer can be present. If you anticipate 
the group asking many questions it is good to let the farmer 
know that ahead of time so he or she will feel rare com for- 
table with the group. If you sense a limit on the farmer's 
tine or receptivity to questions the group should ba informed 
before the visit • 

C 

3. Are th^ r.e any Physica l ta» V z to pgr Eet>* —If- so, what- ara 
they ? * 

HaL-e it is ^.mpvrtaht to ensure ul-at all the ne aded sup- 
plies f^r tbe ^ork are on hand daring the visit. Discuss with 
the farmer what you m>ed to supply &uJ **eE materi als he or 
she will provide. Other considerations are: 

i; Do the trainees have all the needed skill* and re- 
sources in order to do tlie work? 

2i Is the farmer** s operation and level, of _ product lor 

comparable to those che trainees will working with 
in-country? 

3; Does the farmer have on his or her farm tlie __sa*te 
species of animals cbmmottiy found in-country? 

tj. t What constraint 'i. bas the farmer placed on the group 
in workiotf witfc his or hev animals? 



. ■/ ■ 
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Finally, as the organizer of th:'.s ^1^1 \ you need to work out all the 
detail's aboat 'transporting the group to the faS and the hour of the visit; 
Transport and timing are import eni to farm visits in stateside training 'but 
are critical items during an lr;-cburitry training.. For in-country training 
/ it is important tb_ remember to be patient when the lorry does not arrive to 
transport, you or when you arrive at the farm and the farmer is either late 
of not present at all. During; training as well as during voluc vc service 
it is always a good idea to have a contingency plan so tfc . ti-iki .1*3 not - 
wasted if the visit does ibt go as planned. Leave enough flexibility in 
your plans to take full advantage of unplanned opportunities as they ^jrlse. 
Remember that the farm visit is designed not only to practice technical 
skills but also to work on the Core skills ar well. 

/ 




Far.-mer livestock Sarvey 



i. Farmer's \ame 
2; Location 



Date; 



N utrition 



3. List aii available commercial animal .feeds . Give price and source. 



Animal Feed 



Price/kg. 



ehicken 
Swine 
Rabbit 
Goat 

4. Available noncommercial feeds 



Quantity 



S ource 



Feeds 



Season Available 



Price 



Source 



In 

?. 

4. / 

5. ..... ... 

6. 

7t • 
8. 
9. 
10. 

i 

5. Are the animals free ranging or pasture fed? If so, then answer the 
following. | 

a. :\*.e the pastures native or tame? 

Are they fertilized? 
c; What arejthe coTimon grass spf*c\es? 
d. What are | the common legume species? 

_ _ * _ _ _ i _ _. ._. ._ ... _ 

6. tfhat^.is the source of water for the following animals? is it given ad- 
lib? Is it contaminated with parasites? 

Chi/cko.ns iwine Rabbi cs Goats 

7. How is animall feed stored currently? , j 

I 

8. What kind of feeding arid watering equipment is used? 

; -_ . v. ._' 

9'. If the animals are fed commercial feed, then list [but all the ingredi- 



ents in ratio 



ri for: 



Poultry 



Rabbits 



Swine 



Goats 
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Management 



10; Animals fed and watered: . 

Daily? Occasionally? 
II. Are the following practices followed? 
A. Poultry 



collection 
Culling 

Feather clipping 
Debeakirig 

Isolation of the sick: 
debiting of cages or oens 
Watlei/ers and feeder? . 3 



B. Swine 

- • il - - 

Iron*, shots 

Teeth clipping 

Castration 

Navel dipping 

Far rowing era t e 

Controlled breeding 

C Rabbits 

Breeding records kept 
Ear tatpoing 
Treatment for parasites 
Use of kindling boxes 



Light source - 

Litter, management 

Parasite control f_ 
Use of nesting boxes & roosting perche 
Natural or artificial incubation: 
•jrceu molting 



Tail docking 
Ear notching 
Control of parasites 

Internal 

External 
Piglets wiped off at birth 



Controlled breeding: 
Culling & selection 
Palpation of does 
Sexing of fryers 



D. Goats 

' i 
Hoof trimming 
Castration 
Pasture rotation 
Diet supplements 
Treatment for parasites 



Control led breedings 

Milking; 
Tethering 

Kids w-ped off at birth 

v .. 

a of the government 



12. Brief] evaluation bij the livestock exter i' 
in yqur village. 

13. Average number of extension visits to this ii'iibi: ; sariy. ^ 

14. Ace his or "her ariinais exposed to the following stress factors: 



- Disturbances/ 

- Feed changes/ 

- Caretaker changes 

- Violent weather 



Movement;* 

Heat' and humidity 

- Po^r ventilation 

- Predators / 
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Diseases and Fa i is itQ S 

15. Estimate or name all the livestock disi:ets»; outbreaks arid the month of 
bccorarice . ; 

Name or description Month 

1 . 
2. 
3. 

4; 
5. 
6. 
7. 
3. 
9. 
. iO. 

o 

16. Available antibiotics and vaccines. 

Antibiotic Price Sources 

..." 

2. 

4. 
5. 

17. Vaccine Price' Sources 

1. 
2. 
3. 

4> 
5. 

18. Aire these vaccines administered regularly? If so^ by Whom? 

a. Newcastle 

b. Fowl Pox 

c. Fowl Chole *a ~- 

d. Hog ehoiera 
e; Brucellosis 

f . Rhinderpest ' 

g; Hemorrhagic Septicemia 

Also, Is a coccidiostat used regularly? 

19. Are abortions a regular occurance with: 

Does (Rabbit) How about cannibalism? 

Sows 

Does (Goats) 



- 182 - 

133 



Breeds . 

20. Number of: Native Crosses Exotics 

Chickens : 
Goats : 
Rabbits: 
Ducks : 
Swine: 

2 1 « Age of animals; 

^Poultry 
Sw i ne 
Coats 

Rabbits * — ^ 

22. List all breeds for each species: 

Exotics : 

\ 

Chickens 
Swine 

Rabbits •£> 

Goats 

Ducks 

2 3; Species Exotics Crosses Natives 

Breeding boars 
Breeding rabbit bucks 
Breeding goat bucks 
Breeding roosters 

24. Hatchery^ inf ormation 

a. Prices 

b. Quality 

c. Distance to and from your village 

d. Breeds used 

2 5. Where does farmer buy new animals? 

26. By species, which is more common: inbreeding or crossbreeding 

Swine Rabbits 
Goats Poultry 

27. Does the farmer use natural or artificial incubation? 

28. Average litter size for: 

Rabbits Swine 
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29. Average age at puberty of: 



Gilts 

Rabbit does 

Goat does r, 
Hens 

30* Average time to point of lay for poultry. 

Housing 

31. Briefly list common animal housing materials and their respective 
prices • 

Materials Price per Unit 



32. Briefly describe the typical housing design for: 

Chickens Rabbits 

Swine Goats 

33. Estimate the percentage of each species population which is house 

Poultry % Swine % ^^^^ Rabbits % _. Goats % _ - - 

Marketing 

34. Average number of eggs/ chickens /week during maximum laying period 

35. Average time to market weight: 

Meat hogs Broilers Rabbits Goats 

36. Average market weight in Kgs. ^ 

Meat hogs Broilers Rabbits Goats 

37. Average price per: kilogram*, head* or egg: 

Chickens eggs Duck eggs - - - Meat hogs Rabbits 

38. Number of species population sold yearly: > 

Swine Rabbits Goats Broilers : 

Consumed but not sold yearly 
Swine . •-- " Rabbits — — — — - Goats ^^^^^ Broilers 
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39. Does farmer meat supply meet family needs? 

40. Does the farmer export meat? Import meat? 

41; What is the distance to the nearest livestock selling market? 



Live or slaughtered? 

ts the road to market passable year round? 
if there is ho road, are there other means of transport available? 



Means of Transpo rt Adequate Cost 

42. Is there a consumer preference and price difference for the following? 

Yes No If yes, what color? Price difference 

Color of eggs 
Color of broilers ■ 
Color of meat hogs 
Color of rabbits 

Color of- goats • 

Preference for a fat carcass in chickens? Hogs? 
Rabbits? Ducks? Goats? - 

Preference for castrated males for meat? 



- 185 - 

136 



SWINE NUTRITIO N 

j 

Swine in many countries of the world are considered a "dirty" animal 

because in free range environments they eat primarily garbage and feces. 
Any attempts to alter this free range environment would involve confining 
the swine arid feeding them. Since 70 to 90% of the cost of raising pork is 
feed, volunteers must work to provide as inexpensive a ration as is pbssibl 
and appropriate to the farmer's production level. __ Furthermore, good feeds 
can reduce the stress level on a pig and improve its health. The nutrient 
needs of swine are influenced by age, function, disease level, nutrient 
interaction, environment, etc. 

Nutrients 

1. Energy is supplied mainly, by two types of carbohyrates for swine. 
These are: 

a. Nitrogen free Extract ( NFE ) . This includes the soluble car- 
bohydrates such as sugars and starches arid is highly digest i 
ble • Examples include corn, sorghum, manioc , & taro. 



b. Crude Fiber such as lignin and cellulose. These are highly 
indigestibl e for swine. Examples include overripe hays j 
straw, and grain hulls • 

II. Protein 

Although it is common practice to refer to "percent protein** in a ra- 
t ^ on i_ th ^?_ te F Tn * it: tie significance in swine nutrition unless there is 

information about the amino acids present . For swine, quality is just as 
important as quantity. It is possible for pigs to perform better on a 12% 
protein ration, well balanced for amino acids, than on a 16% ration with a 
poor amino acid balance; 

Essential Amino Acids Non Essential Amino A r- f <i° 



Arginine T ^^°?^ ne _ ^???i? e _ Glycine 

Histidine Tryptophan Aspartic acid Hydroxyproline 

Isoleucine Valine Asparagine Proline 

Leucine ' Cysteine Serine 

Lysine Cystine Tyrosine 

Methionine Glutamic acid 

Phenylalanine Glut amine 



Symptoms of protein (amino acid) deficiency are: 

1. Reduced feed intake 

2. Stunted growth 

3. Poor hair arid skin condition 
4; Lowered production 
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III. Minerals 



Of all coramdri farm animals, the pig is most. likely to suffer from 

mineral deficiencies. This is due to the following peculiarities of swine 
husbandry: 



1. Hogs are fed cereal grains and their by-products (as well as gar- 
bage and feces), all of which are relatively low in mineral natter, 
particularly calcium. 

2. The skeleton of the pig supports greater weight in proportion to 
its size than that of any other farm animal. 

3. Hogs do not normally consume great amounts of roughage (pasture or 
dry forage), which would tend to balance the mineral deficiencies 
of grains • 

4. Hogs reproduce at a younger age than other classes of livestock. 
For additional information on specific minerals refer to the charts 
that are included in your guidelines. 

IV. Vitamins > 

Refer to the charts. 

V. Water 

The daily water requirements of swine vary from 1/2 gallon to 1 1/2 
gallons per 100 pounds of liveweight. The higher requirements are for young 
pigs and lactating sows. Also, the higher the temperature the greater the 
water consumption. Remember too that many of the fecally spread, water born 
parasites that ef feet Wraans have swine for their intermediate host. There- 
fore, humans and swine should not share the source of water. 



^for Different Classes of Swine 




Prospective breeding gilts should be kept from getting too fat. This 
can be a problem in moderate; level production where the ration of the ani- 
mal may be too high in carbohydrates and too low in protein. Meat-type hogs 
can usually be left on a high-energy ration until they reach 175 to 200 
pounds without becoming too fat. It is neither desirable nor necessary that 
females intended for breeding purposes carry the same degree of finish as 
market animals. After selecting replacement gilts, they should be fed as 
follows: 

a. Give about 5 pounds per head per day through their second heat 
period. 

b. Flush - full feed - after the second heat period until breeding in 
the third heat period. 
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After breeding, limit the feed intake to 3 to ^pounds daily; Over- 
feeding during gestation can cause embryonic death and thus decrease litter 
size. 

2; Breeding Boars 



In moderate to h*i$h production operations where a good supply of feed 
is available feed i>0 to 150 pound boars 6 to 9 pounds daily. Mature breed- 
ing boars should be limited to 5 to 7 lbs;/day in order to keep them from 
becoming fat (which reduces their libido and fertility). 

3. Brood Sows 

The nutrition of brood sows is critical, for it may materially affect 
conception, reproduction, and lactations Proper feeding of sows should be- 
gin with replacement gilts and continue through each stage of the breeding 
cycle - flushing, gestation, farrowing, and lactation. 

4 . Gestation Sows 

* 

a. Limit feed to 4 pounds /day. 

b. Approximately two-thirds of the growth of the fetus is made during 
the last month of the gestation period. , Therefore, the demands 
resulting from pregnancy are greatest during the latter third of 
the gestation period. You may wish to increase the feed to the sow 
by 20% during the last month of gestation. It is important for the 
sow not to be too fat nor too thin as she approaches farrowing; 
Leguminous pastures are good for gestatiiig sows and if the pasture 
is of good quality the sow's grain f;eeds can be reduced by 1/2 
during this period.^ ^ 

5. "Flushing" Sows 

~1 

The practice of conditioning or having the sows gain in weight just 
prior to breeding is known as flushing. The purpose of flushing is to in- 
crease the number of ova shed during estrus. About id to 14 days prior to 
expected breeding; the sow. should be fed a ration that will make for gains 
of 1 to i 1/4 pounds per day. Generally 6 to 8 lbs. per head per day of a 
high-energy, 14 to 16% protein feed that is well balanced in minerals and 
vitamins, is adequate. This is a particularly good technique where you have 
a limited amount of good feed and seek large litter sizes. Under such cir- 
cumstances flushing can provide good results. Immediately after breeding - 9 
the sows should be put back on limited feeding. Continuation of a high 
level of feeding after breeding will result in a higher embryo mortality. 

6 • Farrowing Sows 

ai They should be given all the water they will drink. 

b. It is good, since cows are prone to constipation during farrowing, 
to reduce their feed by 1/2 48 hours before far rowing . Remove all 
feed the day the sows farrows. The day following farrowing provide 
the amount of feed you were giving dining gestation. 
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7. Lactatirig Sbwa * 

a. This is time of highest stress oh the sow in production. 

b; She needs good quality concentrates rich in high quality protein, 

calcium, phosphorus, and vitamins-. If you have a limited amount of* 
protein feeds available for your swine this would be a good time to 
use what you have because the survival of the litter depends of the 
sow's nutrition. 

3. Avgbod sow produces 1 gallon milk daily. The growth of the litter 
{as well as the survival) is directly controlled by the sow's nutrition. 

4. -A good rule of thumb in feeding lactating sows in one pound feed 
per piglet /daily (minimum of 5 pounds )• : 

5. Give at least 1 1/2 gallons of water/per 100 pounds of body-weight/ 
daily to the sow, if the sow does not repeive an adequate supply of milk. 

6. If possible it is advisable to increase the CP. percentage to 16% 
during the lactation of the sow; 

Listed below are the nutrient requirements for swine at the 3 different 
levels of production, i.e., high investment, moderate investment, and sur- 
vival production. The source of these values is the National Research Coun- 
cil. The 5 different catagories (ME, CP, Lysine, Calcium, and Phosphorus) 
listed are provided because they must balance nutritionally at the same 
level of production. These 5 are the limiting factors in balancing a 
ration. 

Feed Values • 



High investment 


ME 


CP 


Lysine 


1 Calcium 


Phosphorus 




3,190 


14% 


.61 


.55 


.45 


Moderate investment 


2,750 


10% 




* 


* 


Survival level 


2,300 


7% 


* 


* 


* 


* Reduced amounts are healed 


for lower 


levels 


of production bui: 


exact 


amounts are riot known due 


to lack of 


research . 
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Included below ate 2 sample rations balanced for High level production. 



Feedstuff 
Taro 

Soybean Meal 
Bananas 
Bone meal 

Totals . 

Corn 

Soybean Meal 
Fishmeal 

Vitamin & Mine ral 
Supplement 

Totals 



con 



20% 
27% 
50% 
3% 

100% 

85% 
10% 
4% 
1% 



ME 

520 
941 
1600 



3061 



106% 



2826 
348 
100 



3274 



CP 

.5 
13.1 
1.0 



14.6 

7.5 
4.8 
2.9 



15.2 



J+ysiue 
.73 



Cal c i um Phttsphorua- 



.73 

.20 
.27 
.€0 



.67 



.07 

.72 

.79 

.02 
.03 
.10 
* 

.15* 



.17 

'^36 

.53 

.24 
.06 
.07 
* 

.37* 



Because the calcium and phosphorus levels were' too low a 1% vitamin and 
minerals upplement had to be added to this ration in order to balance the 
ea and P levels* Ail 5 of these nutrients need >.o balance with 100% of 
the NRe nutrient requirement levels in order to remain at high 
production. 
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fabte 2-1 

Nutrient Requirements of Swine 

Avtfiige Composition of Some Feed Ingredients Commonly Used in Swine Diets 
i Excluding Amino Acute) 0 * ? 



tatw- 



tumal 
Numtwr* 



01 A I fill la meal; deh> . 17<7r protein ... 

0i> Barle> 

03 Biirlov ; j'at if it. Coast . 

04 Beaiis. Held iVieiii fuha) 

05 Bret pulp, dried 

06 Blond nifal. spray of ring i\rvi\ 

07 Brewers dried. grains 

OH Coni. cU-nt yellow; Kniin 

09 Coni and coli iiii al 

10 Coni. gluten leed_ 

j ] gluten iiieal. 4 l^( 

12 Coni, distillers ^.mi w/sojubies, dehy. 

13 Com. distiller' solubles, dehy. 

14 Qiifii; tioinin> teed 

} 5 Cottonseed iiieal. iiiechaiiical extracted 

16 Cottonseed mc.d, solvent extracted 

j7 FeatHer iiieal 

15 Fish im I. auchovv . 

19 heffiiie 

20 Sienhailen 

- 21 Fish siitiihles: i nhdensed 

22 Sieiit and bone _ iiieal. sXfk 

23 Meat meal. 55<* 

24 Slolasses. beet 

25 Molasses; cane \ 

26 Oiits 

27 Out KToiits ideimiied oats) 

28 Peas 

29 Peanut meal, expeller 

30 Peanut iiieal, solvent 

31 Rapt seed m-»al, solvent 

32 Rice braii. solvent 
13 Bice, lirokoii 

W Rice; polishing 

35 Bye, grain 

36 SaiHower meal, solvent 

37 Sesame meal, expeller 

38 .Skim milk, dried 

39 Soridniin. jifaih (Milo) 

40 Soybeans, tull-fat cooked 

41 Soybean iiieal; dcbulled; solvent 

42 Soybean meal, expeller 

43 Soybean tneal . solvent _ 

44 Sunflower meal, deKiilled, solvent 

45 Wheat bran 

46 Wheat shorts 

47 NVheat middlings 

48 Wheat, hard, fed winter 

49 Wheat, soft, red winter 

50 Whey, dried 

51 Whey, low lactose 

52 Yeast; brewers dried 



1-00-023 
4-00-549 

4- 07-939 

5- 09-262 

4- 0(£669 

5- 00-381 
5-:)2-141 
4-02-935 

4- 02-849 

5- 02-903 
5-02-411 
5-02-843 
5-02-844 

4- 02-887 

5- 01-609 
53M-61U 
5-03-795 
5-01-985 
5-02-<XX) 
5-02-009 
5-01-969 
5-09-322 
5-09:323 
4-00-668 
4-04-696 
4-03-309 

4- 03-331 

5- 03-600 
5-03-649 
5-03-650 
5-03-871 
4-03-930 
4-03-932 
4-03-943 

4- 04-047 

5- 04-110 
5-04-220 
5-01-175 

4- 04-444 

5- 04-597 
S04-612 
5-04-600 
5-04-604 
5-04-739 
4-05-190 
4-05-201 
4-05-205 
4-05^268 
4-05-294 
4-01-182 
4-01-186 
7-05-527 



On 
Mafii-f 

i«* ) 


~hM- W ill 
- 

Oh 


MK 


1 fin 


Kth.-r 
Kitru, t 


KjUi 


c:.»i- 

iium 


phtinis 

) 


(*> 


yz 


''580 


2270 


j 7 5 


2.5 


"24: 1 


1.44 


0.22 . 


2.40 






287n 


1 1 6 


1 .8 


5.1 


0.05 


0.36 


0:48 


oy 


't i in 


2940 


9 ( ) 


2 0 


6.4 


0.05 


0.32 


0.53 




3263 


3(1 HO 


2^ 0 


1 4 


8.2 


o;i4 


0:54 


1.20 


01 

y 1 


^866 




h 0 


0 5 


21.0 


0.60 


o.io 


0.21 


cVO 


^690 


1927 


85. () 


in 


0.6 


o;30 


0:25 


0.90 


yz 


1 OJO 


17 Id 


25 3 


6 2 


15 3 


o.^^ 


0.52 


0.09 


oy 






S.M 


3 8 


2.2 


0.02 


0.28 


0.30 


do 


3086 


25(H) 


7 h 


;j i j 


10.0 


0.04 


0.21 


0 45 


yu 




24(K« 


22 ( i 


2.5 


100 


0.40 


0.80 


057 


u 1 
y 1 


32.30 


3t )69 


4 1 0 


2 5 


4.0 


0.23 


0.55 


0:31 


Q1 


3568 


33 VM) 


27 2 


90 


9 i 


0.35 


095 


1.00 


yz 




29<K) 


28 .5 


9.0 


4.0 


0.35 


1.33 


1:75 


Gi"i 


l 0 


3^365 


too 


• 69 


60 


004 


0.50 


0.67 


01 
yj 


— yi?^ 


">a^i 


40 tj 


3 9 


12.6 


Oil 7 


1:05 


3. 19 


oc 

yz 


<76WO 


_ j. j.j 


4 I 4 


15 


1 13 


0.15 


0.97 


1.22 


yo 


^778 


227o 


86.4 


3.3 


1.0 


0:20 


0.80 


0.31 




3086 


2450 


64 2 


10.0 


i " 


3.73 


2.43 


0;90 




3086 


f -50X) 


7:". 3 


10.0 


0:7 


2.29 


1.70 


1.50 


yz 


z 1 >>4 


2230 


60 5 


9,4 


0.7 


511 


2.88 


0.77 


i 

Ol 


3307 


3 190 


31 5 


4:0 


0,2 


0.30 


0.50 


1.74 


93 


^866 




5<) 4 


8.6 


2.8 


10.10 


4 96 


1 40 


0.1 

y~ 


ooyn 


2540 


54 4 


7. 1 


2.5 


8.27 


4.10 


1.40 


/y 


046(i 


23 2( ) 


6. 1 


0 0 


0.0 


o;i3 


0.06 


483 


( 4 


•^469 


2343 


2 9 


00 


0.0 


0.82 


0.08 


2.38 


99 


•^866 


266S 


1 1 -4 


4.2 , 


io's 


006 


0.27 


Q.37 


Ol 

^yi 


36 1 >M) 


34'H) 


i 6 0 


5.5 


3.0 


0.07 


0.43 


034 


yu 


3527 


3200 


23. H 


1.3 


55 


0.11 


0.42 


1.02 


yu 


^ ->(K) 


32(H) 


45.0 


7.3 


12.0 


0.16 


0.55 


112 


yu 


2845 


2920 


47;0 


1.2 


13.1 


0.20 


0.65 


lis 


y*» 


^J98 


2670 


35,0 


1.8 


12.4 


0.66 


1:09 


080 


u 1 
y 1 


3080 


2200 


12 9 


0,6 


1 1.4 


0.07 


1.50 


1.35 


kO 
py 


25 i 3 


2360 


8.7 


17 


9,8 


0.08 








on 
yu 


.3792 


3(KH.) 




1 10 


4 1 


0.05 


1.31 


1.06 


oy 


3307 


27 12 


12.6 


l;8 


2:8 


0.08 


0.30 


0.46 


0 1 
y 1 


2960 


2435 


28 5 


0.5 


30.6 


0.40 


1.10 


0.80 


93 


3130 


2560 


42.0 


7:0 


6.5 


1.99 


137 


1.20 


92 


3792 


3360 


3.3.5 


0.9 


0.0 


- 1.28 


1.02 


1:59 


89 


3439 


3229 


8:9 


2.8 


2,3 


0.03 


0.28 


0.32 


90 


40&fi 


3540 


37.0 


18.0 


55 


0.25 


0;58 


1.61 


90 


3860 


3485 


48.5 


1.0 


3.9 


0.27 


0.62- 


2.02 


90 


348.3 


2.*v i 


42.6 


4,0 


6.2 


0.27 


0:61 


1.83 


89 


3350 


3090 


44.0 


^ 0.8 


7.3 


0.29 


0.65 


2.00 


93 


2998 


2605 


42.0 


2;9 


I2;2 


0.37 


1.00 


1.00 


90 - 


2513 


2320 


15.7 


4.0 


no 


0.14 


? 15 


1.19 


89 


3175 


2910 


16;3 


4.2 


8.2 


0.11 


076 


0.88 


88 


3050 


2940 


16.0 


3.0 


7.0 


0.12 


0.90 


060 


87 


3483 


3220 


Ml 


1.9 


2.4 


0.05 


0.37 


0.45 


86 


3659 


3416 


10.2 


18 


2.4 


0.05 


0.31 


0:40 


93 


3439 


3] 90 


13.6 


0.8 


13 


097 


0.76 


i.Oj 


91 


3307 


2750 


15.5 


1.0 


0.3 


i;95. 


0.98 


300 


93 


3135 


2707 


44.4 


1.0 


2.7 


0.12 


1.40 


1.70 



Chlt» 
, fine 



0.46 
;0:15 
0.15 



0.27 
0.12 
0.04 
0;04 
0.22 
0.11 
0.17 
0.26 
• 0.05 
0.04 
0.03 

0.29 

0.90 

060 

2.65.^ 

0.74 % 

0.91^ 

1.30 

0.11 

_006 
^tK03 



0.07 
0.08 
0.11 



0.06 

0:50 

0.09 

0.03 

0.05 

0.07 

0.05 

0.10 

0;06 

0.07 

003 

0.05 

0.08 - 

1.50 

2.10 

0.12 



^e^s^diR.t is the feed class, coded is follows! (1) dry forces and roughages; (2) pasture, 
feeds, arid protein supplements. 



range plants and forages fed green; (3) silage*. (4) energy 



i 
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Table 2-1 • 
Nutrient Requireiniirits of Swirie 
Ipage 2 



; ; v. 

Vitamins 
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82 


3 10 
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1/1 A 

10.0 


1 1.6 


6.9 


— 


55 


14 


024 


0. 10 


0 03 


1 3 3 


_ 70 


14.5 


- "~ 


_ 3 


0. 13 


i50(_) 


A 1 

o ■ J 


46 


8 0 


1 10 


2.2 


7.9 


— 




15 


042 


0.04 


0.40 


1 K 6 


160 


22.9 


0.90 


X7 

o / 


0.60 


2T53 


O 


38 


7.7 


5 3 


4.2 


9.7 


— 


15 


16 


0.40 


0.04 




i'i 8 


* 1 10 




~" 




n tie 
0.O5 


2933 




40 


y.y 


»*.o 


4 0 


< . < 


— 


15 


17 


0.20 


0:71 




~~_ . 




2 1 .0 






U.Oi 


891 


AO 


0™* 


1 A A 

10.0 




2 1 


OA 


0.600 


— 


18 


024 


i . io 


0.54 




220 


9 5 


1 .36 


103 


O.-io 


C 1 AA 

5100 


02 


I sir) 


20 0 


4.0 


7.1 


OA 


0.352 


6 


19 


0.15 


0:61 


0.69 


4:5 


80 


4 7 


1 93 


132 


0:20 


5306 


A e 

0.5 


t 1 O 


22.o 


4.0 


9:9 


01 


0588 


17 " 


20 


0.16 


0.4 i 


0.45 


H0.8 


440 


33.0 


o tii 
1. Ill 


f 4 "7 

14 / 


0, 15 


3056 


I .o 


o5 


O A 

y.u 




4.9 


0.2 


0.150 


7 


21 


0:02 


3. 10 


ii 12 


44.9 


30 


l-!4 


2.(X) 


38 


0. Io 


4028 


'~ 


169 


35 0 


» 0 0 


J 4.6 


5.5 


0347 


— _ 


£2 


1.12 


0.72 


0.26 


1.5 


490 


112 


0.25 


93 


Ori 4 


1996 


0.6 




4 . 1 


12.8 


4,4 


0.2 


0.070 


0.8 




1.13 . 


0.73 


026 


15 


1 JO 


12.3 


0.25 


1 03 


ri4 


2077 


v),0 


57 


5.0 


3.0 


5.5 


0.2 


— 


0.8 


24 


023 




0.48 


•17.7 


1 0 


4.7 




14 


U. 


880 




48 


4.0 




2.1 




— 


4.4 


25 


'0.35 


Q.90 


0.35 


59.6 


200 


1 O O 






■ . U 


660 




45 


39;0 




2.3 


0.9 / 


— 


4.4 


26 


0.16 


0.06 


0.21 


5:9 


70 


4 'V O 

4. J. 1 


0:30 


i 
1 


O.JU 


I ioo 


0.4 


15 


29.2 


1 () 


1.1 


6 0 


— 


20:0 


27 


0.09 




0.20 


6.4 


*X) 


own 






0.20 


1232 


A 0 

O.i 


18 


i 1 .0 






6.8 


— 


15 b 


28 





0:04 






50 






JO 


0:)8 


642 


0.4 


17 


4:6 


1 0 


0:8 


1.8 


— .- 




29 




.TT_. 


0.28 








24.8 









1640 




165 


4o.o 




5.1 


7. 1 




*-.y 


30 


040 


0 10 








Oil LI 

-iy .y 






0.39 


1980 


~~ 


loo 


ou.b 




11.0 


6.6 




3.0 


31 


0.5 i 


0.50 




7.0 


1 80 


4-i. U 


t J.yo 


hn 




6464 




.1 rhi - 


Li A 

y 0 


"* A 

i .0 


3.7 


1.7 




19 1 


32 


0.95 


0-07 


0.18*13.0 


1 90 


138,0 




•io 


4.20 


U35 




293 


23.0 


140 ' 


25 


22.5 




59.8 : 


33 


0.11 


0.07 


0.06 






iu ft 




1 T 
I < 


0.08 




l\ o 


46 


8.0 




0.7 






14.5 


34 


065 


0. 10 


0 17 












0.61 


12.37 




eon 


47 A 




1-8 


19.8 




90.0~ 


35 


0.12 


0.02 


0.15 


7.8 


! / \A 

Ha) 


nn.y 




1 1 
O 1 


•xm 




a a 


In 


no 




1:5 


4 4 




15:0 


36 


0.37 


0.06 




10.8 


5o0 


1VJ .0 


— 




1.56 


2247 ■ 


A C 

05 


CA 

bO 


4 J.O 


— _: 


ii.i 


2.8 




0.9 


37 


0^86 


0:04 


0 43 






4 < .M 






0:34 


1690 




30 


6:0 


12.5 


3:6 


2:8 






38 


0.11 


0.44 


0.31 


115 


ca 


o M 


II u 


4U 


0.33 


1250 


A C 
O.O 


i 0 ■ 

I:'. 


33.0 


3.9 


22.0 


3.5 


0.010 


9.1 


39 


0:20 


0 01 


0:09 


141 


40 


12.9 




14 


009 


_678 


0.2 


41 


12.0 


32 


1.1 


4.0 




120 


40 


0.21 


028 


0,22 


158 


80 


29 H 


0.1 1 


16 


0.27 ^420 


3.5 


22 


156 


108 


2.6 


6.6 




0.9 


41 


0 27 


0.34 


0.43 


36 3 


120 


27.5 


0 10 


45 


032 


2850 


0.7 


22 


15.0 


50 


2.9 


1.7 




3.3 


42 


0.26 


CI. 27 


0.33 


18.U 


140 


30.7 


0.10 


60 


0:33 


2703 


0.5 


37 


14.0 




3.7 


1.7 




6.1 


43 


027 


034 


0.43 


36.3 


120 


29 3 


o io 


27 


0.32 


2794 


0.5 


_60 


13.3 


8Q 


2.9 


1.7 




21 


44 


0.75 


2.00 




3.5 


30 


22:9 






1:45 


2894 




220 


10.0 


160 


3.1 






11.0 


45 


0.52 


0.05 


0.22 


ib.2 


170 


jOO.O 


0.50 


95 


tt.KU 


980 


i.B 


321 


3i!o 


7.0 


3.1 


8.0 




108 


*6 


0:26 


0 07 


023 


12:1 


1(K) 


115 0 


0.50 


106 


o.io 


930 ' 


1:4 


100 


17.6 


11:0 


2.0 


19:9 




29:9 


17.. 


0.29 


060 


0.16 


44 


40 


43.0 


0.80 


64 


iy.w 


iiob 


0.6 


53 


13.0 


9.0 


2.2 


18.9 






is 


brir 


004 


0:12 


10:6 


50 


62.2 


0 )6 


14 


0.04 


1090 


0.4 


.56 


13:5 


3.4 


t:4 . 


4:5 




*126 


19 


0.10 


0.04 


0.12 


9.7 f 


40 


51.3 


0 06 


14 


0.04 


788 


04 


48 


11*0 


4.0 


1.2 


4.3 




13.2 


50 


0.13 


^00 


104 


40:0 


130 


C.I 


0.06 




034 


1980 


0.8 


. 10 


44 0 


4.0 


27:1 


4 1 


0:015 


0:2 


51 


0.25 


1.50 








14.0 


0.06 




0:64 


4392 


14 


* 19 


69.0 


4.0 


29.9 


5.7 


0.015 




52 


023 


007 


0.38 


328 


120 


\5.2 


i (k) 


39 


1.05 


3984 


q ^ 


448 


109.0 


42.8 


37.0 


91.8 
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Table 2^2 

Average fcminq ftctd Composition of 
Sdine Commonly Used Feedstuff* 



Alfalfa meal, deh>.. 17% protein 
Barje> 

Barley; Paci fie. Coast" 
Beans, field [VtcVa faba) 
Be-et pulp, dried 
Blood^Tneal, Spra> or ring dried 
Brew vts d r i e d g ra i n s 
Corii, deht yellow, grain 
Com and cob rneal 
Com. gluten feed 

gluten rneal, 41% 
Com, distillers grain w/sojubles. dehy. 
Com, distillers sbluhles, dehy; 
Com, honnns feed 

Cottonseed meal, mechanical extracted 
Cottonseed meal, solvent extracted 
Feather meal 
Fish meal, anilfovy 

herring 

Menhaden 
Fish solubles, solid* 
Meat arid bone meal, 50^ 
\leat meal: 55°* 
Oats 

Oat groats (dehulled oats) 
Peas : 

Peanut meaL expeller 
Peanut meal:* Solvent 
Rape seed meal, solvent 
Rice bran, solvent 
Rice, broken 
Rice, pului mgs 
R\e. grain 

Saffjower meai. solvent 
•■•Sesame irieal. expeller 
Skim milk, dried 
Sorghuhi; grain. (Milo) 

Sovjjeans. full-fat cooked 

Shvbeah meal; dehulled. solvent 
Son bean meal, solvent 
Sunflower meal, dehujled, solvent 
U heat brail 

Wheal, hard, red winter 
Wheat middlings 
Wheat shorts 
Wheat, soft, red winter 
Whir*, dried 
Whey, low lactose 
Veast, brewerr. dried 



ttonai 


fib- 


Argi- 


Hiiti 




Leu- 




Methi- 


Cyt- 


Phenyl- 


Tyro- 


Frrd 


teiii 


runr 


dine 


Itucine 


cine 


line 


onine 


tine 


alanine 


»ine 


Number* 




(«*) 


(%) 


{%) 


(%) 


<*) .-. 


1%) 




tat \ 


(%) 


1-UU-OZO 


1 / .0 


U.O 




n 8 

u.o 


1.3 


0;73 


0:2 


6.2 


0.8 


0.6 


4-UV-o49 


I 1 .D 


U.O 


ft 1 


ft S 

U.O 


0.8 


0.40 


0.2 


0.3 


0.6 


0.3 


4-u / -yoy 


9.0 


0.5 


0.2 


0.4 


0 6 


0.29 


0.1 


0.2 


0.5 


0.3 


5-09-202 




«£.0 


ft 7 

u. / 


i l 

1. 1 


19 


1.72 


0.2 


0.2 


12 


0.7 


4-uu-ooy 


o.u 


U.O _ 


ft 9 

U.Z 


ft 1 

U.O 


* 0;6 


0.60 


0,01 


obi 


0.3 


0.4 




yO-> ' 






1 ft 

1 .u 


12.7 


8.10 


1.5 


1:5 


7:3 


3.0 


5-02-141 


ZD, J 


n 

U.O 


U.O 


1 .** 


2.5 


090" 


0.6 


0.4 


1.5 


1.2 


A AO QIC 


8 ft 


ft 

U.O 


ft 9 


ft 4 

u.t 


1 1 


0.24 


0.2 


0:2 


,0.5 


0.5 




7 B 

/ .O 


ft 4 


ft 9 

u.^ 


ft A 


1 0 


0 18 


0.1 


0.1 


0.4 




5-02- W J 




1 ft 
1 .u 


ft 7 

U.7 


ft 7 
u, / 


1 Q 


0;63 


0 5 


0.5 


0.8 


0.6 


5-02^41 1 


4U.O 


1.4 


1 ft 

1 ,u 


9 9 

z.z 


7.2 


0.78 


1.0 


0.7 


2.9 


1.0 


c rio qai 
5-02- o40 


0*7 O 
Li .L 


1 ft 

1 .u 


ft 7 

u. / 


1 ft 

l .u 


2.6 


0:60 


0.6 


0.3 


12 


0.7 


5-02-844 


no e 
ZO.O 


1 1 


ft 7 

U. / 


1*0 


9 1 


0.90 


0.5 


0.4 


13 


1:0 


4-02-oov 


inn 

1U.U 


ft ^ 

U.O 


ft 9 

u.x 


ft 4 - 


0.8 


0.40 


0.1 


0.1 


0.4 


0.5 


5-oi-boy 


4v-y 


4 1 
*t.O 


1 i 


l 6 


2.5 


1.51 


0.6 


0.6 


2.2 


i.i 


e t\ i pin 

o-Ul-oly 




4.0 


1 1 

l . l 


1 -O . 


2.4 


1.71 


05 


0.6 


2.2 


1.0 


5-03-795 


86.4 


j.y 


ft 1 


9 7 
Z. ' 


fi 7 

o. / 


1 in 
1. * u 


0.4 


3 0 


2.7 


63 


5-0 1 -985 


04.Z 




1 .3 


1ft 

O.U 


5.0 


^ 10 


1.9 


0.6 


2.7 


2.2 


5-Q2-000 


/Z.J 


Z fit 
4.o 


i 7 


1 9 
o.z 


o.o 


5;7o 


2:1 


0 7 


2.8 


2.3 


5-02-009 


60 5 


1 ft 


1 K 

1 .0 


0 Q 


^ ft 

O-O 


4.83 


1.8 


0.6 


2.5 


2.0 


5-01-969 


J 1 .0 


1 .0 


J .fc 


ft 7 


1.9 


1:73 


05 


0.3 


0.9 


0.4 


5-09-322 


50-4 


J.b 


1 9 
1 z 


1 A 


1 9 
o.z 


2.6o 


0.7 


0.3 


1.5 


0:8 


p *S ^ ' 

5-09-J2J 


o4.4 




1 .0 


1 Ft 

l.O 


3.3 


3.00 


0.8 


0.7 


1.7 


1.8 


4-03-309 


1 1 4 

11-4 


ft A 


ft 9 

U.Z 


ft ^ 

U.O 


0.9 


0.40 


0.2 


0 2 


0:6 


0:5 


4-03-331 


lb.O 


ft *7 


ft 1 

U.O 


ft ^ 

U.O 


- 1 ft 

1 .u 


ft 6ft 

u- vru 


0.2 


0.3 


0.7 


0.9 


5-03-6UO 


hi q 

zo.o 


1 4 
1 .4 


ft 7 

u. / 


i i 


1 .0 


1:60 


0 3 


0:2 


1.3 




5-03-649 


45:0 


4-7 


t 1 

1. 1 


i fit - 

I .O 


"36 


1.55 


0.4 


0.7 


2.6 


— 


o-Qo-650 


4 / .0 


a a 
4.y 


1 o 

1 .z 


Z. 1 


3.7 


1:76* 


0:4 


0.8 


2.8 


2.0 


5-03-87 1 


35.0 


1 o 

i .y 


1 ft 


1 1 
10 


2.3 


2. 10 


0.7 


0.4 


1.4 


0.8 


4-03-930 


12.9 


u.y 


U.O 


ft A 

U.t 


0 9 


0.59 


0.2 


0.1 


0.6 


0.7 


v 4-03-932 


Q "7 

_ Q. / 


u.p 


ft 9 


ft i 

U.O 


ft ^ 

U.O 


0.24 


0.1 


0.1 


0:3 




4-03-943 


inn 
12.2 


ft fit 

U.O 


ft 9 

U.Z 


ft 4 


0.8 


0.57 


0.2 


0.1 


0.5 


0.6 


4-04-047 


i n c 
12-b 


ft ^ 


ft 'X 

U.O 


ft ^ 

U.O 


0.7 


0.49 


6.2 


0 2 


0.6 


03 


5-04-1 10 


no - ti 


0. 1 


t ft 

1 -U 


l . * 


25 


1.30 


'0.7 


0.7 


1.9 




^_fi4 920 

O-vr* 


42.0 


4.2 


1.1 


z.l 


3.3 


i:3o 


12 


0:6 


2.2 


2.0 


5-01-175 


335 


1.1 


0.8 


2.2 


3.2 


240 


0.9 


0.4 


1.6 


1.1 


4-04-383 




0.4 


0.3 


0.5 


1.4 


022 


0 1 


0.2 


04 


0.4 


5-04-597 


37.0 


2.8 


0.9 


2.0 


2.8 


2.40 


0.5 


0.6 


1.8 


1.2 


5-04-612 


48.5 


3.7 


1.3 


2.6 


3:8 


318 


0.7 


0.7 


2.1 


2.0 


5-04-604 


44 Q 


3.3 


1.2 


2.4 ■" 


3.5 


2.93 


07 


0.7 


2.3 


13 


5^04^739 


42.0 


33 


14 


2.8 


3:9 


1.70 


0.7 


0.7 


2.9 


1.2 


4-05-190 


15.7 


1.0 


0.3 


0.6 


' 0.9 


o.sg 


0.2 


.0:3 


05 


0:4 


4-05-268 


14:1 


0:6 


0 2 


0:6 


. 0.9 


0.40 


0.2 


0.3 


0.7 


0.6 


4-05-205 


16.0 


1.8 


0.4 


0.6 


1.1 


0 69 


02 


03 


0.6 


0.5 


4-^5-20 1 


16 8 


1.2 


0.5 


o.t 


1.1 


0.81 


0.2 


0.3 


07 


0.5 


4-05-294 


10.2 


0.4 


0.2 


0.4 


06 


0:3 1 


02 


0.2 


0.5 


Q.4 


4-01-182 


12.0 


0.3 


0.2 


0.8 


1.2 


0.97 


0.2 


0.3 


0.3 


0.3 


4-01-186 


15.5 


0.7 


0.1 


0.3 


0.2 


147 


0.6 


0.6 


0.1 


0.2 


4-05-527 


44.4 


2.2 


i.i 


2.1 


3.2 


3.23 


0.7 


0.5 


i-ii 


1.5 



Thie- Tryp- 

ontiir iophan Valine 

\%\ (%) 1%) 



Q70 
0:42 
0.3U 
3,96 
0.40 
4.9Q 
0,98 
0.39 
0.35 
0.89 
1.40 
0.92 
1:00 
<)40 
1.38 
1.32 
2.80 
2.68 
3.00 
2:50 
0.86 
1:50 
1.74 
0.43 
0.50 
0.94 
1.40 
1.45 
1:53 
0.48 
0:27 
0.40 
0.86 
1.35 
1.65 
1.60 
0.27 
L50 
1.91 
1:81 
2.13 
0.42 
0.37 
0.49 
0.61 
0.32 
0:89 
0.50 
2:06 



0.28 
6:14 
0.12 
0.24 
0.10 
1,10 
0.34 
0.05 
0.07 
0.10 
0:21 
0.19 
0.30 
0.10 
0.55 
0.47 
050 
0:74 
0.81 
0:68 
0.3 L 
0.28 
0.36 
0.16 
0.18 
0.24 
046 
0.48 
045 
0.15 
0.10 
0.13 
0.12 
0.60 
0.80 
0:44 
0. 10 
055 
0.67 
0.62 
0.71 
030. 
0.18 
0.20 
0:19 
0.12 
0:19 
0.18 
0:49 



0.8 

0.6 

0.5 

1.2 

04 

91 

1:7 

0.4 

04 

1.0 

2.2 

1.3 

1.4 

0.5 

2.0 

1.9 

4.6 

3:4 

4.4V 

3.2 

1.2 

2.3 

2.6 

0.7 

0:7 

1.3 

2:6 

2.8 

1.8 

0.6 

0.5 

0.8 

0.6 

2:3 

2.4 

2:3 

0.5 

18 

2.7 

2.3 

3.2 

0.7 

0.6 

0.7 

08 

0.4 

0.7 

0.3 

2.3 



•\s frd Basis ^ 

n-he first digit is the fred class: coded as follows: (1) dry forages and roughages; (2) pasture, range 
feeds and (5) protein supplements 



plants and forages fed green; (3) silages: (4) enerfY- 



m*. it* 



Pro.* ^Cfl.ot K^ui r^.nt« 0 < Swln*. UaHth UtlMd Ultloo, 1979. 
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•gable 2-3 

Common Mineral Sources for Swirie 



Mineral 



Source 



Chemical 
Formula 



Mineral Content - 



Calcium 


Calcium carbonate 


40%€a 


0.02%Na 








Limestone 


38%Ca 


0.05%Na ' 


0.01%F 




Calcium and 


Bone meal 


24%Ca 


12.6 %P 


0.37%Na 


o.os&f 


phosphorus 


Phosphate, curacao 


_ _ 36%Ca 


14 %P 


0.3 %Na ' 


054%F 




defluorinated 


30-34%Ca 


18 %P 


5.7 %Na 


0.1 WF 




dicalcium 


18-24%Ca 


18.5 %P 


0.6 %Na 


0.14%F 




mono and dicalcium 


16-19%Ca 


21 %P 


0.6 %Na 


0.20% F 




soft rock 


17%Ca\ 


9 %P 


0.1 %Na 


1.2_%F 




sodium tripoly 


0 


25 %P 


31:2 %Na 


0.03%F 


Sodium and 


Sodium chloride 


39.3 %Na 


60.7 %C! 







chlorine 
Iron 



Copper 



Manganese 



Zinc 



Iodine 



Selenium 



Ferrous sulfate 
Ferrous sulfate 
Ferric ammonium citrate 
Ferrous fu ma rate 
Ferric chloride 
Ferrous carbonate 

—Fe me o x ide- — 

Ferrous oxide 

Cupric carbonate 
Cupric chloride 
Cupric hydroxide 
Cupric oxide 
Cupric sulfate 

Manganese carbonate ^ 
Manganous chloride 
Manganous oxide 
Manganese sulfate 
Manganous sulfate 

Zinc carbonate 
Zinc chloride 
Zinc oxide 
Zinc sulfate 
Zinc sulfate 

Calcium ibdate 

Potassium iodide 

Cuprous iodide 

Penta calcium orthoperiodate 

Sodium selenite 
Sodium selenate 



FeSO, H^O 
FeSd<7Hgb 

FeC^xO, 

FeCI 3 6H,0 

FeCG 3 

-EeiO^ 

FeO 

CuCOjCiiXOH), 
CuCr t 2H,0 
Cu(OH), 
CuO 

CuSOi 5H t O 

MnCOs 

MnCI^HjO 
MnO 

MhSO,5HiO - 

_ _ >^s> 

MnSO« H*0 

5ZnO 2C0 1 4H 1 0 

ZnCl, 

ZnO 

Zn5>G*7HiO 
ZhSCfc, H.O 

Ca(l6j), 

ici 
eui 

CatfCg, 

Na,SeO, 
N aa SeQ 4 



32.9 %Fe 
2Q. 1 %Fc__ 
16.5-18.5 %Fe 
32.9 %Fe 
20.7 %Fe 
48.2 %Fe 
— 69.9_%Fe 



77.8 %Fe 

57.5 %Cu 
37.3, %Cu 
65:1 %Cii 

79.9 %Cu 
25.4 %Cu 

47.8 %Mn 
27.8 %Mn 

77.4 %Mn 
22.7 %Mn 

32.5 %Mn 

56.0 %Zn 
48:0 %Zn 

80.3 %Zn 

22.7 %Zn 

36.4 %Zh 

65.1 %I 
76.4 %I 

66.6 %1 
39.3 %I 

45.6 %Se 

41.8 %Se 



26.6 %Na 
24:3 %Na 



* Actual mineral levels In technical grade sources may vary. 



£9F 
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Table 2-3 

Swirie Mineral Chart 



i 



Allncrals WWch May 
Be Deficient Under 
Normal Conditions 


Conditions Usually Prevailing 
Where Deficiencies Are Reported 


Fawction of Mineral 


Some Deficiency Symptoms 


IWIfltar nt ■ft^^ro minerals, 

5ah_( sodium and 
chlorine— NaClj 


Salt deficiencies may exist when 
the protein supplement is all or 
chiefly of plant origin, although 
herbivorous animals require 
more salt than swine. 


Salt contains both sodium arid 
chlorine, vital elements found in 
the fluids and soft tissues of the 
body. 

Improve* appetite, promotes 
growth, helps regulate body pH, 
anil is essential for hydrochloric 
acid formation in the stomach. 


Poor and depraved appetite,. _ 

unthrifty condition, and failure 
to grow. - 


Calcium (Ca) 


When the protein, supplements 
aredhicfly of plant origin and 
little forage is used: 

When swirie are raised in confine- 
ment without vitamin D added 
30 the ration. 

When feed intake is restricted 
during gestation. 

When there is poor calcium- 
phosphorus rat io_ 

Retention of calcium is affected by 
source of dietary protein Xor 
phytic acid content) and the 
level of magnesium. 


Boric arid teeth formation; nerve 
function; muscle contraction; 
blood coagulation; cell 
permeability. 

Essential for milk production. 


Loss of appetite and poor growth, 
lack of thrift,, lameness and_ 
stiffness, weakened bone struc- 
ture, arid impaired reproduction: 
Severe cases may show reduced 
serum calcium arid tetany. Rickets 
may develop in young jwgs,_qr 
osteomalacia in older animals. 


Pbbspborm(P) 


Rat ions _con_t ain_i_ng_pnly plan t 

ingredients; late gestation; 

lactation; high-calcium rations; 
swine in confinement without 
vitamin D added to the ration; 
poor calcium to phosphorus 

. ratio: 

Retention Of phosphorus is 
affected by source of dietary 
Protein ( or j>hytic acid content) 
and the icvci of magnesium. 


Boric arid teeth formation; a com- 
ponent of phospholipids which 
arc important in lipid transport 
and metabolism and cell- 
mcrooranc siruviurc. 

In energy metabolism: 

A component of RNA arid DNA, 
tiic vital cellular constituents 
required for protein synjhesis. 

A constituent of several enzyme 
systems. 


Loss of appetite and poor ^owth, 
lameness and stirrnesSj WeaJcened 
bone structure, reduced inorganic 
blood phosphorus, depraved 
appetite, breeding difficulties, and 
rickets in^oung pigs, or osteo- 
malacia in older animals. 


Magnesium ( Mn) 


Essential in many enzyme systems. 


Essential for normal skeletal 

-j ._i_LLi_fci\t • c • mntti t ii^nf of 

Ocvciopuicm, as a wnwnuvui 
bone, enzyme activator, pri- 
marily in glycolytic system. 


Hyperimtability, muscular twitch- 
ing, reluctance to stand, stepping 
syndrome, weak pasterns, loss of 
equilibrium, and tetany, follow^ 


Potassium (K) 




Major cation of intracellular fluid 
where it is involved is osmotic 

_ pressure and acid-base balance. 

Muscle activity: 

Required in enzyme reaction 
involving phosphorylation of 

_ creatine.. _ _^ 

Infl uences car bohy drate 
metabolism: 


Loss of appetite, slow gTowtn 4 _poor_ 
hair arid skin condition, decreased 
feed efficiency, arid cardiac 
impairment. 


Trace or micro ariaer ab: 
Cobalt (Co) 


If vitamin B\i is limited. 


An essential component of 
vitamin B 12 . rj 





o 
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Table 2-4 

Swine Minerai Chart 
Page 2 



_ Mineral Requirements 1 




Practical Sources 
of the Mineral 


' Comments 


Minerals/ 
Animal/ Day 


Mineral Con rent 
of Ration 


Recommended 
Allowances' 


Variable according 
!.Q_ cl a ss ._ a ge . a n d 
weight of swine 
(see Tables 23-1 
ihd 23-2). 

Salt (NaClJ 


Variable according 
f s _ a ge. a n d 

weight of swine 

(see Tables 23-3 

arid 23-4). 
•Pigs weighing 

28.7-77.2 lb 

Vis- 35 kg) 

require 008- 
0. 1 0°^ sodium 
and 0 12 0 1 IT. 
chlorine in the 
as-fed ration. 


•0.25 0.5^ in the as-led 
ration, or give hogs 
free access to salt alone 
or iri a mineral 
mixture. 

j 


Salt in loose form 
A good deal of salt is provided 
by tankage arid fish meal. 


In iodine-deficient areas.. .stabil- 
ized iodized salt should be 
used. 

When pigs are salt starved, 
precaution should be taken to 

. prevent overeating of it. 

The sjlt-pbisoriirig syridrorrie 
associated with feeding brine 
or salted fish meal to swine 
can be produced by adding 
6 8*7, salt (on a dry matter 
basis) to the regular diet dl 
pigs arid giving a limited 
amount of water. 






Variable accordi ng 
to class, age. and 
weight of swine 
(see Tables 23-1 
and 23-2); 

Calcium (Ca; 


Variable according 
to class, a.ge. .ind 
weight of sw ine 
(see Tables 23-3 
arid 23-4): 


II- (>•>•< 4 Willi ihlii 

mineral, or add Ca to 
the as-fed ration as 
required to bring level 
of total ration slightly 
above requirements. 
* 0 . 75 % Ca i n the as-fed 
ration is adequate for 
boih male and female 
breedirig swine. 


Ground limestone, or ovstershell 
flour. 

Where both Ca and P are 
needed; use moriocalcium 
phosphate, dicalcium phos- 
phate tricalcium phosphate 
defluqrinatcd phosphate, or 
bone meal 


Because cereal grains (which 
largely form the diet ol swine) 
are low itvCa: swin- are more 
apt .to suffer from C a defi : 
ciencies than from any of the 
^!h?r rninerals except salt. 
•Most favorable Ca P ratio is 
_ between 1 1 and 1 5 1 
Sow s riiilk contains a C a : P 
ratio of 1.3:1 


Variable according 


Variable accbrdirig 
to class, age. arid 
weight of swine 
(see Tables 23-3 
and 23-4) 


Self-feed suitable min- 
eral, or add P to the 
ration. ^sj'cci^lLcd to 
bring level, of total 
ration slightly above 
requirements. 


Monosodium phosphate. 


,Orie-haino - l of P in grains 


to class, age. and 
weight of swine 
(see Tables 23-1 
and 23-2). 


disodium phosphate sodium 
tripolyphosphate. ammonium 
phosphate solution, or feed- 
grade phosphoric acid: 
Where both Ca arid P arc 


' s } n _P_hy l _s l ^ Jorm._of_which 
20- 50^ is not available to _ 
swine: although fairly^good 
utilization i of phyiaie P is 
achieved through action of 


needed, use monocalcium 
phosphate, djcajcium phos- 
phate, tricalcium phosphate, 
defluorinated phosphate, or 
boric meal. 


enzyme phytase(s) in the 
.intestine. 

•Most favorable Ca:P ratio is 
_ between 1 : 1 arid 1.5: 1. 


Pnosprorus ( P; 


Sow's milk contains a Ca: P 
ratio of 1.3: 1. 


Exact requirement 
is not known. 

Magr.es i Lrr, ( Ma ) 




•181.8 mg )b{400mg/ 
kg) as-fed ration. 


Magnesium oxide or magne- 
sium sulfate. a 

* 


Practical rations adequate in 
magnesium. 


•Between 2.5 and 

5.0 % daily for 
\00-\bi45-kg) 

Potassi'^ti (K) 


•0.26'T, as-fed 

ration for 10-lb 
JJJ-kg\ pig. 

•0 23-0 2X'» as-led 
ration for 35-lb 
(16-kg) pig 




Corn contains 0.27*^ potassium, 
and oiherxereals contain 
0.42-0.49"; potassium. 


Deficiency of potassium not 
observed in practical rations. 


No requirements 
Tor cobalt have 
been established. 

Cobalt \C6) ' 




•Cobalt levels of about 

QM5_mgJ_b_(p.y.my/ 
kg) are often added to 
swine feeds (as-fed 
basis). 


Cobalt chloride, cobalt sulfate, 
cobalt oxide, or cobalt car- 
bonate. Also, several good 
commercial minerals are on 
the market. 





(Continued) 
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Table 2-4 

Swine Mineral Chart 
Page 3 



MiiKrilsWhjchJVliy 
Be Deficient Under 
NpriPil C nnditions 



Copper (Cu) 



Conditions Usually Prevailing 
NVbere Efficiencies Are Re ported 



Function of Mineral 



Suckling pigs kept off soil. 



Iodine (1) 



Iroo(Fc) 



Manganese (Mn) 



Selenium (Sc) 



Zinc (Zn) 



Iodine-deficient areas or soils (in 
northwestern U.S. and in the 
Great Lakes region) when 

. .iodized salt is not fed. 

Where feeds come from iodine- 
deficient areas. 



Essential element in a number of 
enzyme systems and necessary 
Tor synthesizing hemoglobin and 
preventing nutritional anemia. 
Henioilobin serves as a carrier 
of oxygen throughout the body. 



Sow Defici ency Symptoan 



Slow growth;.poor hair and skin 
condition, lameness and stiffneat, 
weakened bone streture, weak 
and crooked legs, and anemia. 



Needed by the thyrOid gland for 
making t_hyrqxin, an iodine- 
containing hormone which 

controls the rate of body metab- 
olism or bait production. 



Loss of appetite, slow growth, i 
hair and skin condition, h^opf** 8 * 1 
breeding or gestation; offspring 
dead or weak at birth, pigs hair- 
less at birth, and /or goiter: 



Suckling pigs kept off soil. 



Necessary for formation jaf hemo- 
globin, an iron-containiptepm- 
pound which enables the blood 
tp^cirry oxygen. Iron is also 
important to certain enzyme 
systems. 



A selenium-deficient diet. 



High jevels of calcium in relation 
to zinc leyeis impair zinc utiliza- 
tion and increase the require- 
ments. 



Loss of appetite, siow growth J _poor 
hair and skin condition; high 
mortality in L young pip. suscepti- 
bility to.mscasc^Jhumpt (charac- 
terized by labored breathing), and 
anemia _ 

The number Of Jrams: of hemoglobin 
per 100 ml of blood is a rapid, 
reliable : indicator of the iron 
status of the pig- 



Functions with many enzymes in 
soft tissue metabolism. 

Necessary for growth, bone struc- 
ture, and reproduction. 



Functions with glutathione 
peroxidase, an enzyme which 
ejiabies the tripeptide gjuta- 
thione to perforrn its rpje as a 
biological antioxidant in the 
body. 

involved in vitamin E absorption 
and/or retention ^Also. a required 
nutrient in its own right. 



Zinc is a C0 r nr^ cn L o T. se _ vc . r *^ 

enzyme systems, including 

peptidases and carbonic anhy- 
drasc. 

Also, zinc is required for normal 
protein synthesis^nd I met ab- 
olism and is a component of 
insulin. 



Lameness or stiffness; weakened, 
bone structure. ijnp^rttl J*?* 0 - 
duction, pigsjdead or weak at 
birth; reduced skeletal growth, 
increased backfat; and irregular 



Loss, of appetite, slow growth, 
marked necrosis of the liver, a 
yellowish-brown discoloration oT 
body lat. and sudden death. 



Parakeratosis or_ swi ne derinatit w ^ 
pigs have a mangy look, reduced 
appetite, unthri&mess.poor 
growth rate, and diarrbea; and__ 
there may be vomiting. It affects 
swine of all ages. 



whrrrai in recommended Hlowwwt, ro *'»' n " 7 _ _ _ — - , _ . ^ ^ jg| 
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table 2-4 

Swine Mineral Chart 
Page 4 



Mineral Re quirement s' 



Minerals/ 
Animal/Day 



•0 : 045 0.068 mg lb 
(01 0 15 mg kg) 
body weight 



Copper (Cu) 



•For pregnant 

sowsj_2 0 meg lb 
(¥.4 meg kg)_ 
body wt. daily, 
and somewhat 
less for growing 
swine, . Iodine 



Miner aJ Content 
of Ration 



kg) as-fed ration 
tor baby pigs. 



•0.09 mg \b(0 2 
nig kg) as-fed 
ration. 



•Newborn pigs 
require 7 mg of 
absorbed iron 
daily tor normal 
growth. 



Iron (Fe) 



Minimum require- 
ments for mam 
gancse hot well 
defined. 

Manganese (Mn) 



Selenium (Sej 



The requirement 
for zinc is very 
low. 



Zinc (Zn) 



(I) 



■36 36 mg lb {80 
mg kg\ of as-fed 
ration for baby 
pigs. 



Recommended 
Allowances 1 



•Use stabilized, iodized, 
salt containing 0.007% 
iodine incorporated at 
Q.S"* P_f grain rayon 

. or fed free-choice-. 

0.09 mgLlb (0:2 mg/kg) 
of as-fed ration. 



•36.4 mg I b (80 mgikg) 
as-fed ration for baby 

pigs. 

Suitable iron prepara- _ 
Hons, injected at levels 
of 150-200 mg into 
baby pigs at I -3 days 
of age. will prevent 
anemia due to iron 
deficiency. 



•0:045 mg/ lb (0J0 
™8l*g) of as-fed 
ration. 



•22 7 mg/l&(J0 

ration containing 
___soybean protein. 
•When calcium 
level of ration is 
1 1 >-2%. double 
the zinc allow- 



•9 1 m%,\b (20 mgikg) 
as-fed ration. 



Selenium in either _ 
sodium selenite or 
sodium selehate at rate 
bfGLI ppm of complete 

__ as-fed ration. 

•Injection of 5 mg 
sodium selenite or 
barium selehate every 
28 days will prevent 
selenium deficiency. 



Practical Sources 
of th# Min eral 



Copper sulfate, copper car : 
Donate, and copper. oxide are 
about equally effective 



Comments 



Beyond the suckling period; 
natural feedstuffs usually 
contain enough copper. 
•Apart from the rojc pi" copper 
as an essential trace clement, 
much higher levels (56 8- 1 1 3 6 nig/ lb. or 125^2*0 mg Jig) m 
the diet have been shown to support increased rate and efficiency 
of gains of pigs to breeding age. 



Stabilized. iodized salt contain- 
ing 0 007*; iodine: 



Ferrous sulfate or ferric 

_A m nionium citrate. 

For t he _prey en t ion or trea t men t 
of anemia* in young pigs, 
either (I) place a little. uncon- 
taminated sod (topsoil. from 
an area where hogs have not 
run for years) in the corner of 
the pen daily. (2) inject a 
suitable iroit preparation at 
a level of I50-200 mg into 
baby pigs .at j-3 days of age, 
(3) swab the. sow's udder with 
iron solution. (4) give an iron« 
copper pill, or (S) allow access 
to oral iron preparations. In 
addition, the pigs should be 
encouraged to eat a .grain 
ration as soon as they are old 
enough. 



Manganous oxide. 



Sodium selenite or sodium 
scienate. 5 



Zinc carbonate or zinc sulfate. 



Newborn pigs contain an 
average of 47 mg of irdh. 

I ron. ^as a detoxifyihg effect 
when added, t p go>s> poj »_ 
containing diets. Add iron 
from soluble source to free _ 
gossypol at * weight ratio of 
l:l. 

Milk is deficjent in iron (sow's 
milk contains. an average of 
I mg of iron liter) and 
copper. Pigs should be 
encouraged to eat gram 

_ ration as soon as old enough. 

Iron levels of 2.273 mg lb 
{5,000 mg'kg) of diet are 
considered toxic. 



Mahgahese is usually present in 
adequate amounts in most 
swine .rations. but_ it rnay not 
be adequate for the optimum 
reproductive performance 
of sows. 



Selenium is related to vitamin E 
absprptjon. 

Caution: Toxic level of. selen- 
ium is in range of 2.27 3 63 
mg/lb (5-8 mg kg) selenium 
in the feed. 

the U.S. Food and Drug 

Administration approved the 
addition of selenium to swine 
diets in 1 974. at a level of 0.1 
PPm. 



It has been shown that para- 
keratosis is caused bv zjnc 
and calcium forming an 
unavailable complex 

Zinc toxicosis has been pro? 
duced by zinc or. zinc carbo : 
nate at level of 909 mg lb 
i:,P me kg) oi" corn- 
soy bciinjsieaL 



of • s ir.ee m.oer.l.zcd «1« .ocluded for purpose* of patai.trtiiy). «/, defluonn.wd ptotplule boo* me.l. nAU'VP^^MM^^^.^l 
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ta ble 2 -5 

Swine Vitamin Requirements 



\ iiamin Which May 
Bi' Deficient L'nder 
Normal Conditions 


Conditions Usually Prevailing 
Where Deficiencies Are Reported 




Some Deficiency Symptoms 


Choline 


Baby pigs fed a syjuhctic ^rnilk diet 
containing not more than 0.8^ 
methionine! 


Involved in nerve impulses, A. 
component of phospholipids. 
Donor of methyl groups. 


U n th r i f ti nessj 1 ac k of coord ination. 
spraddled hind legs at birth, fatty 
infiltration of the liver, poor 
reproduction, poor lactation, arid 
decreased survival of the young. 


Folacin (folic acid) 




Related to Bj 2 metabolism. 

Metabolic reactions involving 
incorporation of single carbon 
units Into larger molecules. 


Poor growth. 
Macrocytic anemia. 


Niacin 

(nicotinic acid) 




Required by ^aij jWinj cells, and 

an essential component of 

important metabolic enzyme 
systems involved in glycolysis 
and tis ue respiration. 


Loss of appetite and decreased gain, 
followed by diarrhea, occasional 
vomiting, dermatitis, and loss of 
hair 


Pantothenic acid 


Long period of inadequate 
pantothenic acid intake. 


Functions in the oxidation of 

food materials. 
Essentiajin fat and cholesterol 

synthesis. 


A goose-stepping gait, loss of 

appetite, poor growth, diarrhea, 
reduced fertility, arid breeding 
failure. 


Pyridoxirie t B„) 




As coenzyme in protein and 
ni_tro_ger^ metabolism^ 

Involved in red blood cell forma- 
tion: 

Important in endocrine systems. 


toss of appetite and poor grpwth, 
unsteady gait^anemia. and 
epilepticlike fits (con vols ions), 


Riboflavin (Bjj 




A component of enzyme ; systems 
essential to normal metabolic 
processes. 


Loss oT appetite, poor growth, 
rough hajr coat , d iarrhea , repro- 
ductive failure in the sow, pigs 
dead or weak at birth, and 
crooked legs and incoordination. 


Thiamin (f^) 




As a coenzyme in energy 
_ metabolism. 

Promotes appetite arid growth, 
required for horn* .« carbo- 
hydrate metabolism, and aids 
reproduction. 


Loss of appetite arid poor growth; 
diarrhea, dead or weak offspring, 
slow pulse, low body temperature, 
and flabby heart. 


Vitamin C 

(ascorbic acid) 




1 
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Table 2-5 

Swine Vitamin Requirements 
Page 2 



Vitamin Requirements 1 



Vitamins/ 
Animal/ Day 



Vitamin Content 
_ of Ration 



Recommended 



Practical Sources 
of the Vitamin 



.Comments 



Variable, according 
tp_cjas5. a ge. a nd 
weight of swine 
(see Tables 23-1 
and 23-2). 

•Choline at level of 
9.09 mg/lb (20 
mg/kg) body 
weight has pre- 
vented symptoms 
of deficiency in 
sows. 



Variable, according 
ipcjass- age. and 

weight, of swine (see Tables 230 ancL23-4j 
Choline at level of 0. l*o of the as-fed ration has 
prevented symptoms of deficiency in baby 
Pigs 



Choline 



Choline chlorides or choline 
di hydrogen, 



Choline content of normal feeds 
is usually sufficient. 

But studies have shown that 
more jive pigs arc born L and 
weaned when sows receive 
supplemental choline 
throughout gestation. „ 



Req uirement s have 

not been deter- 
- mined. 
Folacin 



Practical swine rations are 
believrd 'o be adequate in 

_ folacin.. 
Synthetic folacin. 



Variable., according 
to class, age. and 
weight of swine 
(see Tables 23-1 
and 23-2). 



Niacin 

Variable, according 
to class, age. and 
weight of swine 
(see Tables 23-1 
and 23-2): 

Variable, accord ing 

to class, age. and 
weight of swine 
(see Tables 23-1 
and 23-2). 
Pyridoxins 

( v 

Variable, according 
to class, age, and 
weight of swine 
(see Tables 23-1 

^nd_23-2). 

Variable, according 
to class, age, and 
weight of swine 
(see Tables 23-1 
and 23-2). 

thiamin 



Variable, according 
to class, age. and 
weight of swine 
(see Tables 23-3 
and 23-4). 



Variable, according 
to class, age. and 
weight of swine 
(see Tables 23-3 
and 23-4) 



Pantothenic 
Acid 



Niacin occurs in com, wheat, 
and mijo Jn bound Lformi ___ 
hence, it may be unavailable 
to the pig. Also, the tryp- 
tophan level affects the 
niacin requirement because 
Ptib* Lcbn version of tryptcn 
phan to niacin. 



Calcium pantothenate (only the 

D isomer has vitamin 

activity). 
Cried milk products, condensed 

fish solubles, and alfalfa meal. 



Widely distributed and occurs 
in practically all feedstuff's. 
However, the quantity pre- 
sent may hot always be 
sufficient to meet the needs of 

_ the pig. _ 



Variable, according 
Ip.class^ age, and 
weight of swine 
(see Tables 23-3 
and 23-4). 



Variable, according 
to class, age, and 
weight of swine 
(see Tables 23-3 
and 23-4). 



Riboflavin 



Vitamin B 6 . 

Cereal grains and their by- 
products. 
Rice bran.. 
Green pastures. 
Well-cured alfalfa hay: 
Yeast. • 

Synthetic riboflavin. 

Green pastures. _'_ 

Milk and milk products. 
Meat scraps and fish meal. 

Th[amin hydrochloride. 

Green pastures. 

Well-cared, green leafy hays. 

Cereal grains. 

Peas. 

Brewers' yeast. 

Crystalline ascorbic acid. 



Pyridoxine content of normal 
feeds is usually sufficient. 



Riboflavin is apt to be lacking 
in swine rations. 

Thiamin content of normal 
feeds is usually sufficient. 



Variable, according 
to clars, age, and 
weight of swine 
(sec Tables 23-3 
and 23-4). 



Vitamin C 



Normally, pigs are able to 
synthesize vitamin C in __ 
amounts sufficient to meet 
their requirements. However, 
there is limited evidence that 

ficial under some conditions. 



(Continued) 



from HS^JSL »*Ci-ltl»«— <<>— Uf . >t H, t. Iwtnitr ii< C. 0. OIiuIh, 
California. U.S.A. tJ*l 3, with ttm P*r* Lit Lorn of tfm *a»UttMtr. 
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table i-5 

Swine Vitamin Requirements 
Page 3 



Vitamin Which May 
Be Deficient Under 
\ormal Conditions 


_ Conditions Usually Prevailing 
Wficr^ Deficiencies Are Reported 


r unciioa 01 viiuu 


*7nT firfLr Lrnxu QvhoImm 


Either there is sufficient 
intestinal_synthesjs or 
the pig does not need 
the following B 
vitamins: inositol and 
para-aminobenzoic 
acid. 








Unidentified factors, 
both organic and 
inorganic. 




Contribute factor or factors, or 
correct imbalances. 













'As u*ed heftin.ih^dmjnctjon twtweto ^wre*neptt" J^^ l^ ^ mn ?? ,l< * e * , ■!*??™"^""_ ]* 

*>l>_ *hefe« »n recommended •Howinces, margins of safety are provided in order lo compensate for variation* in feed compotttioa. environment, nod pOMible louci during uorage 
or processing (C 



fro«: tmmta *nd jtucriclon-— ca«pl«c« . -by M. - E» - EMnlag-er «nd C. C._01*ocln«*-. _ 
JTj/ pMbUih^ by ch« Erw«ln|«r PubUthinf Co»p«ay, P^O. ^oi Clevl* 
Cillforai*. L-.3.A. 93613, •rtth eta p*r*is«ion of eha (wbUit-r. 
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Table 2-5 

Swine Vitamin Requirements 
Page 4 



Vfeaavai RequirearatV 



\UmmkmJ 
Pay 



Vtf Cot wit 
of Ratios 



Alio 



Practical Smtccs 
of the Vifj 



DiMUw^dri^jplubjcs, _fish 
solubles, dried whey, grass 
juice concentrate, green pasture, high-quality grass 
silage, soil, alfalfa meal, brewers' dried yeast, liver, and 
pasture. 



Unidentified factors contribute 
other than i lown nutrients 
of benefit to growing pigs 
and gestating-Iactating sows. 



Where p«c«Jcd by an »icmk. the vitamin (requirement, recommended allo»ant», and other fact* presented herein »ere iaKcn from X*intmi *tw'*'»**"'* rf3«i*r. No 2. 7|S 
v. ed.. NRC National Academy of Scicncei. 1973. 



r— da hi Wucricloa— go— lac«. br H. I. Itmmin&i a^ C. C. OUatlaa. 
Jr.. pu*Uth*d br cha laaslacar PuaUafclaf CgapaaT, P.O. Sea *Z9 % CU»t 
California, (J,S.A. 93613, «tch cba p«r*la»loa or eha pvk-Uaher. 
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Table 2-6 

Swine Vitamin Chart 



Vitimin Wliick May 
Be Deficient Uider 
Normal Conditions 



Fat-soluble vitamins: 
* 



Conditions Usually Prevailing 
Where Pefic1*«cies Are Reported 



Absence of green forages, either 
past ure or green hay -especially 
under drylot conditions. 

Where the ration consists chiefly 
of white corn, milo, barley, 

wheat* °* ts ^ or ? T bv " 
products of these grains; or 
yellow corn that has been stored 
in excess of a year. 



Function of Vitamin 



Essen tial for n_ormal majhtenahce 
and functioning of the epithelial 
tissues, particularly of the eye 
and the respiratory, digestive, 
reproductive, nerve, and urinary 
systems. 



Limited sunlight and/or limited 
quantities of sun-cured hay in 
drylot rations. 



Aids in_assimii^ibn m 
tion of cajejum jind phosphonis 
and necessary in thenpnnaj _ 
bone development of animals-- 
including the bones Of the fetus. 



Some Deficiency Symptoms, 



Night and day blindness, very 
irritable, poor appetite andsjow 
growth, lameness, incoordination 
pf movement, loss of control of 
the hind legs, and weakness of the 
back. 

Low resistance to respiratory 
infections. 

Sows may fail to come in heal, may 
resorb their fejuses^jmci [ may 

have young born dead with 

various deformities and defects. 



Rickets in young pigs, or osteo- 
malacia in mature hogs. BotK; 0 
conditions result in large joints 
and weak bones. 



t 



E (tocopherol) 



Water-soluble vitamins: 



Biotin 



Diets containing excessive 
amounts of highly unsaturated 
fatty.acids or oxidized fats. 

Swine feeds low in selenium, 
especially where swine are 
raised in confinement without 
acces s to forages. 



Moldy feed. 

High antibiotic levels, which may 
make for inadequate-intestinal 
synthesis of vitamin K. 



' When pigs are fed (I) dried, raw 

egg white^orj2) suliath»li 
When young pigsare fed • diet 
devoid of biotin. 



Antioxidant. 

Muscle structure. 
Reproduction: 



Essential for prothrombin forma- 
tion and blood clotting 



Numerous metaboiicj^ctton 
and essential for normal growth 
and reproduction in twine. 



Loss Of appetite and slow growth. 

increased embryonic mortality and 
muscular incoordination itv 
sue kling pig? Jroni sows fetf 
vitamin E-deficient _diets during 
gestation and lactation. 



Bleeding condition in young pigs, 
which jesponds to injection or 
_ oral adminisiranpn oXyitamin K. 
Slow growth and hyperirritability. 



Poor growth, lowered reproduction, 
and anemia: 



Alopecia, spasticity of the hind legi, 
cricks in the feet, and a 
dermatosis. 
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Table- Z-& 

Swine Vitamin Chart 
Page 2 



ViUfltk Retptireaaeats 1 



ViUmiu^ 
Aauaal/Day 



Vitamir. Content 
of Ratiaa 



Recommended 
Allowances 1 



Practical. Sources 
of foe Vitamin 



Co mm wits 



Variable, according 
to class, age, aiid 
weight of swine 
(see Tables 23-1 
and 23-2). 



Vitamins 



Variable, according 
to class, age, and 
weight of swine 
(sec Tables 23-3 
and 23-4)_ 



Add vitamin A to the 

' ratip\t°_!?n^ oT 

total ration slightly 
above requirements. 



Stabilized vitamin A. 



One mg of iwta-carotene from 
natural feedstuff's is equal to 
approximately 500 IU of 
vitamin A activity for >*ine 
Meals from artificially deh\- 
^ydrated forages are much 
Signer jn_carolene than 
. sun-cured. products: 
Taken together, liver storage 
levels of plasma vitamin A 
and pressure of cerebrospinaJ 
flui d give relia bJe estima tes ofa 
the vitamin A status of the 
— W 



Variable: according 
to class, age. and 
weight of swine 
(see Tables 23-1 
and 23-2). 



Variable, according 
to class, age, and 
weight of swine 
(sec Tables 23-3 
and 23-4). 



Add vitamin D to the _ 
ration to bring level of 
tot a 1 ration slightly 
above requirements. 



Vitamin D 2 (irradiated ergos- 
terol) and vitamin D > 
(irradjatcd 7-dehydrp-_ 
cholesterol) are similar in 

_ biological activity for swine: 

Irradiated yeast. 

Exposure to sunlight. 

Su_n-cured_ hay ( \Q% alfalfa in 
the total ration will normally 



Grains, grain by-prbducis. and 
high-protein feedstufls are 
practically devoid of vitamin 
D; therefore,. unless swine 
are exposed daily to the 
ultraviolet rays of the sun. 
thejliet should be fortified 
wjth_vita_mi_n_P 

When animals arc exposed to 
direct sunlight, the ultra* 
violet light produces vitamin 
D from traces of cholesterol 
in the skin. _ 



The viiarnin D requirement is less when a proper balance of 
calcium and phosphorus exists in the ration. __ ... 

One IU vitamin D is defined as the biological activity of 0.025 nig 
of crystalline vitamin D 3 . 



High-<iu a ility green _feeds t whpie 
cereal grains, and the germ 
of cereal grains: Alpha- 
tocopherol. 



Unknown. 



E (tocopherol) 



'5jy/lb(77 W/kg) of 
diet. 



Tocopherols differ i n t hej r 
biological activity, with 
tf-alpha-locopherol being the 
most active. One IU of 
vitamin E is the equivalent in 
biopotency of 1 mg ti/-alpha- 

tocopherol acetate. 



•If there is evidence of a 
vitamin K deficiency, 
supplement the as-fed 
ration_with menadione 
at levels of 1.0 mg/lb 
{TJmgmy 



Under practical conditions, the 
vitamin K requirement is met 
by vitamin \K va i feeds tuffs 
and by intestinal synthesis. 



Variable,, according 
to class, age, and 
weight of swine 
(see Tables 23-1 
and 23-2). 

Vfeter-soiuble 

Vitamins 

B i2 



Variable, According 
to class, age, and 
weight of swine 
(see Tables 23-3 
and 23-4). 



Synthetic : Bu^ 

Protein supplements of animal 

_ origin. . 

Fermentation products. 



Vitamin B^is apt to be lacking 
. in swine rations. _ 
Synthesis of vitamin B u b> 
intestinal flora may supple- 
merit dietary sources. 

B12 contains the trace element 

cobalt; hence, the synthesis of B 42 in the imestines isdepeodem 
on the presence of cobalt in the feed. This maybeihe major, if 
not the only, function of cobalt as an esse-*' 4 " 



Boo tin 
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Very young pip (under about 
3 weeks of age) do not pro- 
duce enough biotin until they develop an intestinal flora capable 
of synthesizing it. 
The protein avidin in raw egg white makes biotin unavailable to_ 
pigs. Heat treatment inactivates avidin and makes egg white sale 
for feeding to pig s. _ _ 

horn r*+4* u>4 Mtocrttloa— eg— Uc« . by H» U l»«in|«c C 6, OUwcIm, 

Jr., puUi»h#d b? it* Iwmln|«r MUlshim Cm^ a j t F,o, Ekw 4», C1«*I« 4 
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SWINE- MANAGE^OT- 



Reprod^ctive Cycle 

Estrus (heat; first occurs in exotic breeds of swine that are well fed 
on a nutritious diet, at about 5 months of age. The arrival of the fi^st 
estrus is affected by both breed and nutrition, tocai breeds of swine that 
are free ranging may come into heat: later. Gilts and sows come into heat 
approximately every 21 days. The estru§ may last from 1 to 3 days. It is 
not a good idea to breed a gilt on her first estrusi She will make better 
brood sow if you first breed her on her third estrus at approximately 8 
months of age'. This will make* her about 1 year old before her first farrow- 
ing. If you have young gilts and boars mixed, they should be separated, if 
possible, by the fifth month if you are to retain control over breeding. A 
sow, after farrowing, will not have another estrus until 3-5 days after 
weaning of her litter. If the sow ts healthy and receiving an adequate 
ration, she may be rebred oh her first estrus after weaning. Listed below 
are the signs indicating estrus: 

1. Flushed and swollen vulva. This will occur 1 or 2 days prior to 
standing heat. 

2. Nervousness and more than the usual amount of grunting. 

3. A tacky vaginal discharge that may be more readily felt than seen. 

4. A sow or gilt in "standing heat" stands stock still when you press down 
on her lower back. 

5. Riding or mounting among a group of sows. As sows come into heat , } they 
will be mounted by others, but will not stand still until they are in 
good standing heat. While in standing heat, they may mount other sows 
as well. The scent of a boar is also helpful in detecting standing 
heat. 

SOW HEAT AND FERTILITY PERIODS 

48 36 24 12 0^ 12 24 36 4 j _ 60 

■ r , i " 



vulva reddens 

s wells and subsides 

Approx 4 days 


Standing to boor (heat period) 
i Approx. 2'ji days - , 

A 




-r— i r-i — i 

48 36 24 12 C 


> £ 

1 


i r 
24 36^ 

Peak 
FertiUty 


48 60 
—-2nd 



Inseminabon 



S-16houra apart s^«*: Agriculture Canada 

i 
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G es tation 



the 114 days of gestation cannot be regulated by nutrition and manage- 
ment of the sow. If possible, it is a good idea to have the sow penned sep- 
arately during gestation. For additional information about nutrition of the 
sow during the gestation rafer to the nutrition section for swine. 



Lactation 



Fbt lnformaMon on the nutrition requirements of a lactating sow refer 
to the nutrition section. Sows may nurse their litter on either side as 
they are laying down, from a sitting position, or even standing up. Piglets 
will establish an order of dominance along the line of teats. The larger 
piglets will gain the advantage of sucking a front teat (which has more milk 
than the rear ones) over the runts of the Utter which will be left with .the 
rear teats, ft sow will not be able to raise more piglets than she has func- 
tioning teats. Extra piglets will need to be hand fed or placed with 
another litter. Any piglet that has n t jjeceived colostrum within the first 
day of life will rot survive. To avbia rejection by the sow of an orphaned 
Piglet you can mask the scent of the piglet by placing a smelly cologne on 
the nos.' of the sow, the other piglets, and the new piglet so that the sow 
does not detect a new scent. It is quite difficult to raise an orphaned 
piglet ona bottle. 



Weaning 



The- lenr h of time that you have the sow nurse the piglets before wean 
tng is dependent on several factors including: local markets, the breed of 
the pigs, quality and quantity of -feed available, and how quickly you 

wish to reureed the sow. Piglets can be 'weaned as early as 3 weeks (if 
other feeds are available) or as late as 12 weeks. The feed ration for 
week old piglets that are to be weaned should be 20 to 22% protein. When 
weaning-, remove the sow from the piglets and reduce her feed and take away 
her water for one day in order .to reduce milk production. 

Post-Weaning He at g 

■ As mentioned' earlier, the sow will return to estrus 3-5 days after 
we^nine. The decision about when to rebreed should be based on. primarily, 
the diet of the sow. If she is not overly stressed and on a good ration she 
can be rebreed right away. 

Breeding-Mating . ~> 

If possible (which it Is not in a free-ranging environment) the breed- 
ing of pigs should be timed so that the sow farrows and is lactating around 
the end of the rainy season when feed supplies would be^ the fundant. 
This is advisable in order to match the times of peak availability of feeds 
with the Peak nutrient demands in production. The .following points sh6uld 
be kept in mind concerning the breeding of swine: . 

1. Gilts and boars can be used for breeding once they have reached 50% of 
the mature body weight. _ ' r 
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Breeding animals should riot be overfed arid allowed ta become fat or 
they will be less productive. r - 

Weak legs , heavy flanks , jowls , arid, underbelly, arid ^lot of backfat 
.are indicative of poor breeding stock. 

A boar should be bred at least 3 times a week^ Boars used less often 
than this will have low fertility in their first ejaculate. 



Gilts should not be bred on their rst estrus. 

Flushing can be used to" increase ovulation and fertility in the sow. 
Read about flushing in the section on swine nutrition. 

Temperatures of 30°C or, higher greatly reduce sperm fertility, ovula- 
tion rate* and libido. Breeding during the hot season is hot advisable 
due to reduced conception rates. If mating is to occur during the hot 
season, it should be done in the- cool of the early morning or late 
evening. 

Pigs are slow motion lovers * The boar may reach ejaculation within a 
few minutes time, but it will «last for more than 5 minutes while the 
boar delivers at leas t one cup of semen into" the sow.' The penis of a 
pig is CQrk-screwed in shape. 

While. one boar may be adequate for '10-15 sows they live a short produc- 
tive life (5 to 6 years) before potency reduces arid- they should be 
culled . 

A sow should be\bred twice during estrus at approximately 12- hour 
intervals; The** second breeding will increase the size of the litter. 

^ ar ? e _^9 ar 's may weigh too mucl\ for .smaller gilts causing them to fail 
when the boar mounts. if this is the case, the volunteer or farmer may 
be needed to assist with the breeding (this is called hand breeding) iri 
order to ensure that the boar is able to penetrate and that mating does 
occur. . 



Farrowing refers to the act of sows giving "birth. It is important that 
sows have soSone present during farrowing to assist. This is particularly 
true for moderate to high production operations where money has been Jrr 
vested in the sow and production depends on the size of the litter she pro 
dills, in free-ranging environments (with little or no investment) assist- 
ing during farrowing is less important and also less possible. The purpose 
of being present during the farrowing is to assist the piglets as they are 
born in order to reduce losses through mortality. 

Vou should place the sow in the farrowing crate 2 to 3 days before she 
is scheduled to give birth. If you will recall, the gestation time for sows 
tl 114 days (+ of - 2 days). Another way to remember this 19 that gestation 
Jakes 3 months, 3 weeks, and 3 days. There are signs that the sow will give 
which indicate the immediacy of the^pcom ing farrowing. They are: 

Sows will fill or "bottom out" during the third month of gestation. 

_ The udder will begin to develop and fill 7 to 10 days before farrow- 
ing. 

You should be able to squeeze colostrum from a teat within 24 hours of 
farrowing. 

- as the hour of farrowing nears the sow will become nervous, restless, 
and may grunt or moan a lot. Normally docile sows may also become 
aggressive - therefore it is import anAhat they are securely enclosed 
in the farrowing crate. 

The sow may get up and down or roll repeatedly from one side to the 
other as farrowing nears . 

- The placental pouch may break causing a discharge of bloody fluid 
moments before the first piglet is farrowed. During this time, St ay 
calm, sit down and take it easy because it will take a while. If your 
sow is farrowing at nigte (as they always seem to) relax, drink a 
beverage, and take it easy. 

*Steps to take prior to farrowing 
. Get all of your needed materials on hand. Check the materials list. 

Arrange for a light source in case she farrows at night. 
_ place the sow in the farrowing crate. 

= Take the sow off feed the last 24 hours before farrowing. 

Arrange to have someone check on the sow every hour aruond the clock. 

_ Clean the farrowing crate and disinfect, it if possible. Pine oil or 
another disinfectant should be us^ on the floor at the rear of the 
sow; 
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Place a dry bedding material at the rear of the farrowing crate* 
SWINE GESTATION TABLE - 115 DAYS 



Swine Gestation Table-115 Days 
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Source!- AUbtm* Cooperative Extension Service, Auburn Univwralty, In cooper J Hon 
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Farrowing Supplies 

1. Dry | clean rags and clean water 

2. A small, pointed clean stick 

3. Needles (16 & 22 gauge) arid oxytocin 

4. Glucose or dextrose 

5. A wide mouthed bottle of iodine 

6. Thread arid scissors 

7. If it is cold, you may need a heat source (such as a kerosene lamp) to 
keep the piglets warm. 

8. A cardboard or wooden box 
Farrowing Pro c e d ur e 

- Wash the teats of the sow and your hands with warm water arid soap. 

- Piglets will deliver either feet first or head first — it makes no 
difference. After the piglet is born, use the stick to poke a hole 
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through the placental membranes that block the nostrils. Do this 
immediately so that the piglet can begin breathing. - 

If the piglet appears to be breathing O.K., then wipe it off with the 
rags until completely dry. If it is having difficulty breathing a 
vigorous massage may help. 

- After the piglet is dry and appears to be breathing normally, tie off 
the umbilical cord about two inches - from the body with a thick thread. 
Tie a tight knot to prevent blood loss and then cut the cord with a 
sterile knife or scissors about 1/2 inch past the knot. Then use the 
Wide-mouth bottle of iodine to dip the cord that remains and the navel. 
This will help to prevent possible infections. 

After examining the piglet to make sure it appears to be normal, place 
it in a box filled with warm and dry bedding while the farrowing con- 
tinues. 

Repeat this process with other piglets as they are born. The entire 
farrowing should take 3 to 4 hours with an average of 15 minutes 
between the birth of each piglet. These times are averages only— any 
given sow may take more or less time. 

After the birth of the last piglet, the placenta will be delivered 
indicating the end of the farrowing. It is important to examine the _ 
placenta to make sure that it was delivered completely. If portions of 
the placenta are retained, the sow will become infected. Also if the 
placenta appears to be cloudy or has a strong odor, it is possible that 
the sow already has an infection-such as brucellosis. Read the sec- 
tion on brucellosis. 

Following the last birth, place the piglets with the sow so that they 
can suckle. Colostrum they receive from the teats the first day of 
life will determine if. they are to survive or not. . Colostrum contains 
many antibodies (such as gammaglobulin) which the piglet must have to 
survive . Pigl&t^mus^ nurse as soon after bi r th ^s-^s^ossibte . 

Irregular or problem f arrowtngs 

If for some reason the sow is not delivering the piglets regularly— 
the best thing to do is to wait. It is quit* difficult to know what to do 
when it has been 1-2 hours since the last piglet is born. Some sows will 
birth 2 or 3 piglets quite quickly and then wait an hour or more to birth 
the next one. I will wait until either a stillborn is delivered or 4 hours 
have passed before taking any action. There are one of two things to do 
either reach into the sow and help to pull the piglet out or give the sow a 
shot of oxytocin, jtath are last r esort measures that should not be used by 
anyone without experience. Any piglet that weighs less than one pouna at 
birth has no chance of survival. Oxytocin is also- used to cause a sow to 
proauce milk when she is dry following birth. Follow the directions given 
for oxytocin contained on the label. Experience is the best teacher for 
working with farrowing sows. * 
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Piglets are born with 8 tiny "needle" teeth that are so named because 
of their sharp tips. if left unciipped they are used by piglets to compete 
with one another. The results of such competition are scratched up sow's 
teats (which can lead to infections and/or mastitis) and the piglets will 
also chew on the side of each others faces while competing for a teat arid 
milk. To prevent this scratching and chewing, it is best to clip the ends 
of these 8 teeth off,. Wire cutting pliers or toe nail ^clippers can be used 
to remove the top brie third of each tooth. Care must be taken to make a 
clean cut and not break the tooth off because a broken tooth can cause gum 
infections arid abcesses._ Hold the piglet's mouth open with your finger far 
back between the jaws. This is a good technique that can be used in ail 
levels of management • 

Tail Docking 

Tail docking is a practice that should be used only in' high level 
management conditions where pigs are being raised in a clean environment and 
subject to crowded conditions . Chewing results because of the stress of 
overcrowding. Unlike volunteers' on crowded buses, the pigs can not chew 
tobacco or gum, so they chew on the tails of other pigs near them. Since 
there is very little feeling iri the last third of thetail^ it has no idea 
it is under attack. The result is often crippling infections , open wounds, 
and decreased production. When the pig is about one week of age (provided 
that it appears healthy and unstressed) a sharp knife can be used to remove 
the tip of the tail. It is good to apply a disinfectant, such as iodine, to 
the wound after clipping. In free-ranging environments where pigs have 
plenty of room, this is not a neces sary nor recommended practice because it 
opens 1 a wound to infection unnecessarily. 

j 

Iron Shots 

Piglets are born quite anemic because of a very low reserve of irbri^ 
Iron is needed to produce the oxygen-carrying hemoglobin of the bio od. The 
sow does not provide iron in her milk so piglets must get it from another 
sourcel Free-ranging pigs will eat soil while rooting in order to get the 
needed iron. However, pigs raised in confinement on cement or wood floors 
need another source. Eating soil exposes the piglets to parasites that may 
be iri the soil as well as the iron. Another way to provide iron to piglets 
quickly is to give a 1 to 2 cc. injection of a liquid iron solut ion. Pig- 
lets that do not receive this injection of iron within the first two weeks 
of life ( will never produce to their genetic potential and should not be con- 
sideredj to be high production (and high investment) pigs. This intramuscu- 
lar injection should be given in the ham some time within the first three 
days after farrowing. Avoid veins and arteries when giving this shot. 
Clean the flesh where the shot is to be given with an alcohol saturated 
cotton ball before giving the shot . Aspirate (draw back the plunger inside 
of the syringe) to see if blood enters after poking need le into the ham. if 
blood has entered the syringe* you have the the needle inside an artery and 
need to move it. If no blood enters the syringe then depress the plunger 
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and thereby complete the Injection; Be sure to wipe the.needle down with 
alcohol before giving tte next injection. Syringes and needles should be 
boiled after finishing with one litter before injecting another. 



Castration is the practice of removing the testicles from male pigs. 
Castration is practiced for any of the reasons listed below: 

1. Prevents uncontrolled breeding in the herd. 

2. Gives the volunteer or farmer control over Which boars he/she wishes to 
use for breeding stock. 

3. Some feel that castration can improve the f/g ratio Of young boars. 
Castrated boars are of a more even temperament than uncastrated boars. 

The meat of a castrated boar has a less gamy or strong flavor than that 
of ah uncastrated boar. 
6. In many cultures , people prefer eating a boar if it has been castrated. 

Ideally, castration should be done with young piglets when they are two 
weeks of age Castrating them at this age is good because smaller wounds 
are made, healing is rapid, and it is less stressful for the piglet than 



4. 
5. 



later. 



Procedure 

Castrating a piglet will require two people. The holder places i the 
piglet on its back in his or her lap with the rump facing up. The piglet s 
hind legs should be held forward. This + presses the tea tgles tigh tly 
against the scrotum while at the same time restraining the piglet. J* the 
scrotum area is dirty then Wash it first with soap and water, then with a 
disinfectant solution. 

The person doing the cutting presses the testicle against the skin on 
one side of the scrotum between thumb and forefinger and slices down with a 
sterile razor blade. Make only one cut and do not saw. Pressure behind the 
blade should cause the cut to pass through the skin and into the testicle. 
If the blade cuts the testicle, that's O.K. for it will be gone soon. The 
cut should L a half-inch to an inch long and low on the scrotum to assure 
proper drainage of the wound. Remember that low will appear high on the 
upturned piglet. 

As soon as the incision is made, press the testicle out through the 
opening and pull it gently away from the piglet's body. It will be attached 
by whal appears to b! one piece of stringy tissue. Actually, ^re are 2 
vessels closely attached to one another; the .perm duct which is ; Whit ^and 
the blood vessels which are red. Cut through, the white sperm cord. The 
Wood vessels should be snapped off as long as possible and close to the 
body. To do this, merely keep pulling the vessels out until resistance from 
Ttlln causes the tissues to separate. I know this sounds gruesome and it 
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seems to place as much trauma bri the trainee as it does the piglet. Both 
seem to recover at the same time. It is* however* a good technique because 
it snaps the artery back into the body cavity » closes off the blood vessel* 
and keeps bleeding to a minimum (less blood is lost this way than through 
cutting the vessel). 

. You then repeat the process on the other testicle. No stitches are 
heeded as the wound will heal quickly on its own. It is a good idea to 
treat the wound with an antiseptic (iodine or alcohol) before releasing the 
piglet; If you can keep the piglet on clean, dry bedding for 24 hours after 
castration, this will also reduce the chance of infection. Be sure to exam- 
ine the piglet daily for the first 3 days following castration to examine 
the wound for any sign of infection; If the piglet continues to eat and 
remains active, these are good indications that it will be 0;K; 

C a strating Older Pig ^ ' 

You may upon occasion find it necessary to castrate a full grown boar 
before he is to be sold off or slaughtered; As you can imagine, castrating 
a full grbwtl boar is hb small task. It creates considerable trauma for the 
boar and the volunteer; If you have never practiced this before, I would 
not recommend you trying to learn how in front of your peers or with someone 
else's pig. Find someone who knows how to do this and then assist him or 
her. Castration of an animal this age is traumatic for the boar and if not 
done properly can cause death. 

The illustrations that follow show two different methods of castration. 
The first show a young piglet being castrated through the use of 2 inci- 
sions. The second method shows a 60-70 pound pig being castrated , but with 
only one incision being made. _ This one cut method is good in that there is 
only one wound to heal and reduced chances of infection. However - 9 to remove 
both testicles through a single opening requires practice and this is not a 
practice that I would, recommend to novices. Younger pigs can be castrated 
just as easily through two incisions and it is easier for the person who is 
still learning how. 



Recordkeeping arid - Field Noteboo k Snide for Swine ^ 

The sample records that have been included are designed to provide 
ideas about recordkeeping and important, points and dates tnat you woul^want 
to keep track of. No matter how large or small your swine herd recordkeep 
ing is important as a management tool and can affect the profit of your 
operation. The design or format of these records is not important; you may 

H given the size of your herd you can keep detailed records that are 
ade uS for you on a large calendar. Some of the points included on these 
sample records are obviously not needed in all cases (such as the sow s 
Pedigree). They are intended to provide one sample of how a recordkeeping 
system can be organized and to provide ideas on important points. Listed 
below are some of the points that I consider to be important and that should 
be included in your records and field notebooks. Remember that thes ^are 
not feed consumption records (which should be k ept se parat^y^bu ^re 
breeding and production records, ' 

1. Breeding date of sow 

2. Breed of the sow and mating boar 

3. Identification of the breeding boar 

4. Farrowing date of the sow 

5. Number of piglets "born (and how many of each sex) 

6. their birth weights ^ 

7. Number of piglets weaned arid their weaning weights 

8. Weaning date 

9. Health arid temperament observations of the sow 

10. Number of piglets born dead 

11. Number of functioning teats of the sow 

12. Which of the litter were kept for future breeding stock arid which 
were sold off or eateni 

13. Assign a number to each individual litter 

14. is it the first, second, third, etc. Utter of the sow? 

15. Complete health records: Dates and dosages of any vaccinations or 
medications 

16. Date and cause of any death 

17. Any findings from postmortem examinations 

18. Any notes or findings on individual or overall herd health 

19. Castration, iron shots, and clipping of needle teeth dates 

20. Who was the pig sold to and for how much? | 
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FIELD NOTEBOOK OUTLINE - SWINE 



1. Breeds present 

2. Feeding system 

a) Locally available foods 

b) Commercial feeds (% protein* antibodies 5 

c) Amount of commercial feed given 

3. Breeding 

a) Preparation of sow before farrowing 

b) Farrowing date, number in litter, mortality* problems 

c) Care of piglets (dipping naval* clipping eyeteeth, I.D.* 
castration, iron shots) 

d) Maintenance of piglets (feed, weaning weight, weaning date) 

4. Health 

a) Deparasitation schedule , dates : with what products, against which 
parasites, how each medication is administered* 

b) Diseases/other problems if they appear 
5» Housing — description of what is available 
6. Management Practices 

a) Animal distribution 

b) Type of operation (for meat* for breeding stock) 
Weighing of Pigs 

If you find that you need to know the weight of a pig and there are no 
scales around oh which to weigh the animal^ there is another method for 
determining weight. The formula is shown below. 

Heart Girth X Heart Girth X Length -*» 400 * Estimated Weight in pounds 

The length is the distance from the base of the tail to a point midway 
between the ears — with_ the pig's hose off the ground. The heart girth is 
taken just behind the front legs. You will heed to use a tape measure that 
reads in inches—not centimeters. It is an accurate method for pigs 
weighing up to ^400 pounds . 
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Breed. 



Diti on Dim: 
Pedigree:- 



Birth dit«- 



Sowt 



(lit, 2nd, etc.) 



DiU oh Sire: 



(nime, riff, no,, ud etr notch) 



Birth dite. 



Dite of birth- 
No. pigs born : 
Alive 



Deid. 



Mm No; 



(Sire) 



(ntnw, reg. no., and etr notch) 



(Urn) 



(dite end yeir) 
LitUr mite circiu diU, if my: 

No. circiuei .; At. Uck fit- 



loin eye. 



(in.) 



(•q. ii) 



length. 



(Sin) 



(Dim) 



Litter mite circiii diti, if ihy: 

No. circiwei^^^^-i At. tack fiL 



loin eye. 



(iq. to.) 



.; length. 



(in.) 

. Heilth Berrien: 

DitecholeriTMdniUd^. 



Dite eryijpelii ticclhiWi- 
DiU wormed 



(In.) 



(in.) 



Mummiei. 



Other, including Iron pilli or ihoti (llit). 




Litter Record. (See next pigefor lower half of form.) 



PuBllihin|'ioip4iiT7 j.i. lo« 4JJ. Clorti. C«llfonUi, J.S.A. MM), 
tnt j»r»lnlo« ol en* publiihif. 
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Illustration 2-3 



Pig's 
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Sex 
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Illustration 2-4 



Breed. 



Data Farrowed. 
Bred by 



h4iMnl law Inert' 



-Name and Registration No- 



Jdentiflcatton. 



(ear notch; tattoo) 



Sow's pedigree: ; ■ 

(Sire) 

(Dim) 

Itecord of litter of which the tow was i member: 

No. in litter - 

Weaning wt it 

(fill in) 

Her own 

Litter mate carcass record, if any: 

No. carcasses ! ; At. back faL 

Number' of t*Mfai 



(Name and address) 

i- 



;No. of pip weaned, 
are; 



.Av. wt of litter. 



(in.) 



.; loin eye. 



(sq. in.) 



(in.) 



Individual Sow Record. (See next page for iower half of form.) 



Fror tvtB*^tttncf , by h\ i, Eoiiiafir, pubUikwd by tht Enulnfir Fubliihtaf 

SSiifrEfir »m i3t;.Cl**U; blilornli; U.S.A. 93613, with ti» 
PcrmlitUn of the Millar. 

Illustration 2-5 ' • 



Prodietlin Rtoard of Siw 



LlLLCf WO. 


1 


2 


3 




4 


6 


6 


7 


8 


















Sir* v 

OllZ — v 

, — , 

wo. §«rvicM_ 


. " 7 
















Flrrowifif daft: 


















Date 


















j ciujjci anient ox 50 Wi 
















* 


,No. pigs born: 

AlivA 


i 
















HmH 



















•HummiM 


















Total 


















Av. birth might 


















No: fanetionmp tj»»t* 


















Weaning daU: 
Ag*_ 


















No. Weill*! 


















Av. weitiiiif wt 


















Offspring saved for breeding: 
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Credibility Techniques 

Credibility techniques are management tools, that /volunteer's can work 
with in their villages. They are designed to help gain the volunteer 
credibility in the eyes of his/her coworkers. Therefore, ideally, they are 
techniques that cost very little money, show immediate results, dse local 
materials, can be easily repeated by local farmers, and increase production. 
Examples of some credibility techniques for swine are listed below. When 
reviewing. these techniques in light of the aforementioned ctiteria, it is 
obvious tliat some are "better"* or can be applied more easily, than others; 
however, over the course of a two-year service all of these may be useful, 

1. Castration of young boars (2-3 weeks after farrowing) 

2. Clipping of needle teeth 

3. Dipping the umbilical cord/navel in iodine after farrowing 

4. Wipe-off the sow's teats just before and after farrowing 

5. Disinfect and sun dry pens 

6. Use a farrowing crate 

7. Use guard rails in the farrowing pen 

8. Provide iron injections to newborn piglets 

9. Add a calcium source to the ration 

10. , If the pigs are being fed a grain, add vitamin and mineral supplements 

to their feed • 

11. Spray with malathion or sevin for mange and lice o 

12. Deworming 

13. Heat source for piglets (at night or during cold days) 

14. Vaccinations (hog cholera, brucellosis, rhinderpest) 

15. Ad-lib water 

16. Wiping dff the piglets during far rowing 

17. postmortem examination of diseased animals 

18. Feed at night during the hot season 

Swine Diseases and Parasites — Treatmen t Procedures 

For specific information on the treatment of parasites and diseases for 
swine refer to the specific disease or parasite in the disease arei parasite 
section of the guidelines for swine. 
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Swine Post Mortem Procedure 



You should remember that there are several diseases of swlrie that are 
zoonotic. Refer to Disease section of .the sidelines for swine to identify 
frhich diseases are rrarisferrable to humans i. If you are considering doing a 
post mortem examination of a pig that you think has one of these diseases » 
th^nnybu should use rubber gloves and a mask; Clean up well afterwards with 
plenty of soap and water- and dispose of the carcass properly. 

If the pig is not yet dead, you should kill it and then begin cutting 
under the rib cage on the right side. Remove the organs in the order listed 
below; 

- Large intestine 

- Small Intestine 

- Spleen 

- Stomach 

- Liver ? 

- kidneys * 

- A piece of a rib _ _ v _ 

- Esophagus, trachea, lungs , and heart should be removed together. 



Examination of Organs 

The skin can be examined to find signs of hog cholera, mange, zinc 
deficiency, and any protein, mineral, and/or vitamin deficiencies. * 

Open the large intestine and examine the contents. Parasitic worms if 
present should be in the large intestine. Look also -for any abnormal 
hemorrhaging, discoloration, twis ting , or knotting; 

Look in the small intestine for the same things as in the large 

intestine. Tape worms will often be wrapped around the small intestine. 

'Ah unhealthy stomach will have perforations, ulcerations^ and/or 
hemorrhaging. Symptoms of hog cTlolera may be seen tn the stomach. The 
connecting tissue between the stomach and the small intestine may house j 
ho okworms . v - 

; : - / _ ■ : 

- On the liver look for white spots (Ascarids), mottling, discoloration , 4 
abnormal shape and/or "size of the lobes, abnormal bile colbr^ or ^ whitish - "" 
color (anemia). Cross cut the liver to look for any abscesses or color i 
other than red. / 

_ s _ . _ \ / - ^ 

An, enlarged spleen is indicative of Erysipelas . Ix>ok also for any _ 
surface alterations, abscesses, nodules^or abnormal size or shape. If the 
spleen is diseased then the liver might be as well. 

If the right kidney is slightly larger than the left there is rib reason 
for alarm: it is normals However^ any abscesses , discolorations , or 
hemorrhaging are not normal. !" 
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In the rib any color other than white can indicate problems with 
calcium and phosphorus absorption or hog cholena; If the pig died of hog 
cholera, then the_ symptoms at death should make it obvioas% The rib bone 
should break with a cleaii, crisp snap; «If it does .not this can indicate a ^ 
deficiency of other minerals due to a Ca/Ph imbalances . 

< ■• ■ 

Mottling or discoloration of the esophagus indicates <a Vitamin A 
deficiency which carl occur with improperly stored _ grains . c 

If the lungs have a purple discoloration this ca^indicate eittKr 
Microplasma pneumonia or the 'presence of parasitic worms • If the lurigs are 
fuli of hemorrhage or coagulated blood this is probably, a result of the way 
the pig died. Calcified nodules can indicate TB, lung worms, or adcarids. 
It is a good idea to cut out a cross section of the lung for examination. 

Hemorrhaging in the l*ear£ can be caused by hog cholera. 

A striated cross-cut on the tongae iridicates_a yitonln^B deficiency. 
If nodules are present they can be indicative of Foot and Mduth disease s 
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SWINE DISEASES 



Volunteers who work with swine projects (be it with farmers* crops 
schools , or clubs) should place more emphasis on disease prevention than 
??^ a ^™? tl ^r__?9 r ^ n S_?o improve the diet of the he rd^ improving sanitation, 
and management practices are all good ways to prevent disease. Remember 
that prevention is generally less expensive than treatment and therefore* 
more profitable to ^the project. Consider the following points: 

1. Morbidity disease decreases the productivity of swine (i.e. the 
feed to gain ratio drops) and usually is more damaging to a swine 
operation than mortality disease. 

2. Reproductive diseases are often the most difficult to diagnose. 

3. Disease diagnosis is often difficult for generalist volunteers. 
Many times there are rib labs available to do diagnostic worki 

4. There will probably not be veterinarians to assist in diagnbsis or 
treatment of animals. In order to have a project that faces these 
limitations of resources arid is still capable of being profitable 
it is important first, tb_ emphasize prevention of disease. Further- 
more* the volunteer should. be competent withpost mortem procedures 
in order to be able to assist in diagnosis of di sease (s) arid para- 
site^) through identification of clinical symptoms. 

The following herd managessetit practices will help reduce di seas e 



1. Close observation of the herd for abnormal or diseased behavior. 



2. Keep precise feed consumption, breeding, and production records. 

3. Maintain a regular vaccination and parasite control schedule for 
your herd against disease known to be in your area; 

4. Quarantine ail new stock for at least 36 days. 

5. When buying new stock have them tested first for brucellosis. 

6. If y^ur pigs are penned then try to prevent contact with free- 
rarigiug pigs. * 

7. k Lessen stress by providing shade 1 - especially during the hot 

season. 

8. Provide adequate water for drinking arid clean the peri regularly. 

9. It ybu have a disease outbreak then* follow proper quarantine arid 
clean up procedures • 

10. Assist the sow during farrowing. 
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Finally, since pigs are common intermediate hosts for diseases and 

parasites that affect man (this transfer between species is called zoonoses) 
be careful with your own health; This is especially true if you have an 
outbreak of 'an undiagnosed disease in your herd. 

Reproductive Diseases 

1 . Brucellosis (Bang 'b disease) 

This is a bacterial disease caused by 3 different (bat very closely 
related) germs; It is widespread and can be found on all continents. It is 
important to control this disease because of the potential of economic loss 
to the project or farmer and because it is zoonotic and there is always a 
danger of human infection. 

Symptoms 



1. Abortions are common with sows.. 

2. Sterility, swollen joints, lameness* and swelling or 
atrophy of the testes and the prostate in males 



Prevention 



1. Strict sanitation. 

2. Testing of animals for the disease and culling ail those 
f o\Tnd ^ "te" be "in^ spreads. 

3 # Isolation of sow from herd during farrowing^ 

4; Insuring that all animals, feed, and water brought into 
contact with your herd are pathogen free. 

5. Prevention by the use of vaccine (either heat-killed or 
modified live) have not been successful. 

treatment 

1. No known medicinal agent is effective in the treatment of 
brucellosis. Culling and slaughter of infected animals 
seems to be the only known means of controlling the 
disease. 

This is a morbidity disease that is zoonotic to humans . It produces a 
disease in humans known as either Malta Disease or Undulant Fever. More 
specific information on these diseases and their effects on humans is avail 
able in "Where There is No Doctor". Transmission to humans often occurs 
when we handle infected swine during slaughtering and farrowing. Ifjou 
suspect the sow, then do not handle the fetuses, -placenta, or any Portion of 
the sexual reproductive tract. Pasteurizing milk (in the case ot cows and 
goats) and thoroughly cooking the meat will kill. brucellosis; The disease 
may be harbored indefinitely in the udder, sex glands, spleen, liver, ; 
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kidneys - 9 bloodstream, joints* arid lymph nodes of the swine, transmission 
from boar to sow is sexual. 

2. Listeriosis (Circling Disease) 

This disease results from the invasion of the central nervous system by 
a bacterium. The method of transmission is unknown , and there are rib pract- 
ical methods of treatment. It most commonly occurs following a sudden drop 
in temperature. 

Prevention 

1; Good sanitation. 

2. Avoid stress through temperature changes. 

3. There are no available vaccines i 
Treatment 

!• There is no known treatments 
Symptoms 

i. Depression, staggering y circling -> and awkward movements. 
Continual circling in one direction. 

This disease is more common in ruminants than swine but can be 
transmitted to man as well. It is a mortality disease with death often 
approaching 100%. 

3. Leptospirosis 

This is a bacteri al disease that af fects baby pigs causing them to 
either abort, be bbrri dead, or be severely weakened at birth. Contaminated 
stock that survive birth will remain weakened^ and unthrifty with this npr- 
bidity disease • It is zoonotic. Humans contract it through skin abrasion 
when in contact, with infected animals , swimming^ in contaminated water, 
eating raw meat , or drinking raw milk. \^ 

Pre ven tion \ 

I. Blood testing of ail new stock arid quarantine or ; 
isolation for i month before joining the herd. 

2i Vaccinate annually. 

treatment 

1 • Ant ibiotics such as tetracycline. If left untreated 
swine can be carriers for up to one year. 
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Symptoms 

li Anorexia depression, loss of weight. 

2. High fever for 2-3 days , blood in urine. 

If you should have an outbreak of this disease you 

should quarantine the herd and clean and disinfect 
their quarters. 

4- Foot & Mouth Disease 

This is a highly contagious disease of swine constantly present in 
Africa, South. America, and Asia. It is caused by a virus (actually by 7 
different and distinct viruses) and man, though mildly susceptible, is 
rarely infected. It is a morbidity disease with few losses to death but 
the productivity of infected swine Is so reduced that it can cause great 

economic loss. 

Pre vention 

1. Slaughter and quarantine of infected stock. 

2. Vaccination (3-4 times annually). 
treatment 

1. The FMD virus is quickly destroyed by lye, however, no 
attempt is made to treat animals that are known to te 
infected. 

Symptoms 

1. Moderate fever. 

2. Blisters form on the mucous membranes of the mouth, 
tongue, lips, palate, cheeks, skin around the feet, 
teats , and snout • 

3. The virus is present in the fluid and covering of tte 
blisters, in the blood, meat, milk, saliva, urine, and 
other secretions pjf the infected animal. The virus may 
be passed in the feces and urine. 



The normal rectal temperature of swine is 102.6. 
The normal pulse rate is 60-80 per minute. 
The normal breathing rate is 8-18 per minute. 



Mortality Disease 

1 . Hog Chole ra 

This is a viral disease endemic to South America , Africa, awi 
is highly contagious and acute. It is not zoonotic. 
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Prevention 



1. Quarantine of infected stock followed by slaughter and 
either butriirig or burial of the carcasses. 

2. Vaccination by either a modified live virus (MLV or 
attenuated)" or an inactivated vaccine. The MfcV provides 
more long lasting immunity. 

Symptoms 

1. Sudden onset of fever (after a one week incubation period 
of the virus), loss of appetite, and weakness. 

2. A wobbly, scissor like gait. 

3. The belly may turn a purplish red. 

4. Chilling, coughing, alternating diarrhea and 
constipation. 

Treatment 



1. Slaughter and disposal of infected stock; 

This disease is spread by pig-to-pig contact and by feeding uncooked 
pork. After an outbreak, pens should be disinfected and left vacant for at 
least 2 weeks. 

2* African Swine Fever 



A highly contagious, usually fatal, viral disease of pigs that 
resembles hog cholera. Although it is most common in Africa it has been 
diagnosed in The Dominican Republic'* Haiti ^ and Brazil. This disease is not 
zoonotic. In Africa outbreaks of this disease occur when domestic swine are 
brought into contact with wart hogs* bush pigs* or. forest hogs through 
vectors such as ticks. 



Pre* 



i. Regular treatment for ticks (especially if your project 
is in an area known for this disease). 

2^ Prevent contact with wild hogs or other potential 

vectors of this disease. There is rib vaccine for this 
disease. 



Symptoms 



The symptoms are nearly identical to hog cholera. Clear 
diagnosis is only possible through lab test. Fc£ lab 
testing, sapoles should be taken from the blood or spleen 
2-3 days after the onset of fevers N 
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Treatment 



1. There is no treatment. Strict quarantine and slaughter • 
Death occurs within 4 to 7 days after the onset of fever. 
Mortality often reaches 100%. If there are survivors 
they are usually carriers for life although the virus is 
hot continually present in the excretions . 



3. Hypoglycemia - - - 

This is a common cause of death for piglets less than one week of age. 
If a piglet does hot receive adequate colostrum or milk, then low blood, 
sugar leads to this disease. Nutritional deficiencies of the sow that limit 
milk production, can cause this. Piglets are prone to this disease because 
they have very limited energy reserves and _are very susceptible to low temp- 
eratures, drafts, and wet environments^ Commonly if this disease is present 
it will effect most of the piglets in the litter.^ Furthermore* the weaken- 
ing produced by this disease leaves the pigiet ve,ry susceptible to other 
piglets' diseases- This disease is not zoonotic. 

Prevention 

1. Keep the sow healthy and on a good ration during 
gestation* 

2. Keep the piglets warm and dry after farrowing, ( 73-95 °F) 

3i Make sure all piglets receive colostrum by nursing 

several times during the first 24 hours following birth* 

Treatment 

1. Provide a heat source and dry bedding for the piglets. 

2, 15 ml, of 5% glucose given by intraperitoneal injection 
to piglets (response to this shot should occur in 5-10 
minutes)* 



ERIC 



3, Administer oxytocin to the sow (check the label for 
dosage by I.M. injection to the shoulder or hip). 

4. If tue sow, after being given the oxytocin injection* 
still fails to produce milk then use a solution of 30 to 
50 ml. of 5% dextrose or powdered milk mixed 5CP50 with 
water force fed to pigiet • Do not add sugar to this 
solution. Sve 300-500 ml. daily for 4_days_arid then 
increase the dosage to 1,000 ml. daily for 10 more days. 



1. Lack of milk or colostrum being produced by the sow. 

2. More pigiets than teats. 
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3i Piglets will not Buc^vigqrwslyi TOey May wander with a 
faltering gait and cry weakly; Poor muscle tone ^ hypo-r' 
thermia, and cold clammy skin are shortly followed (12 to 
24 hours) by coma and death. 

4. TGE - Transmissable Gastroenteritis 

This Is a rapidly spreading viral disease. It is hot zoonotic. It is 
transmitted, through feces and by airborne Infection. Pig may shed the virus 
up to 8 weeks after infection. The virus is killed by sunlight and heat. 

Prevent ion 

1. By planned infectiou of Restating sows with a virulent 
virus which produces effective immunity in the sow that 
is passed through the colostrum to the piglets. This 
vaccine is to be used only when the sow will be exposed 
at farrowing time to this disease. ; 

2. Quarantine or isolation at farrowing time of disease free 
stock is recommended. 

Treatment 

1. No effective treatment is known, but good feeding and 

management will help. High level antibiotic feed supple- 
ments or sulfa drugs may minimize secondary bacterial 
complications . : 

Symptoms 

1. It Is characterized by marked scouring in all cases, by 
vomiting in some cases , and by high mortality losses in 
pigs less than seven to ten days of age* Usually* the 
body temperature remains normal. It affects swine of all 
ages, but the loss In older swine is low. 

5. Anthrax (Splenic Fever or Char boh) 

This disease occurs worldwide with repeated outbreaks in parts of 
Africa, Asia, and South America. It is caused by a gram positive bacterium 
known as baccilus anthracls. It is a zoonotic disease that effects Jail warm 
blooded animal 8 (including man) but is most common in cattle. It often 
occurs in grazing animals following a flood of their pasture land. This 
bacterium forms spores which are resistant to heat, low temperature, chemi- 
cal disinfectants, an4 drying. They may persist for a long period in dry 
projects or soil. This disease can be spread through contact with infected 
animals or by mechanical vectors such as flies. 

Prevention l 

1. It can be prevented by vaccination. In the so-called 
anthrax regions, vaccination should be performed well 
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* iti advance of the time when the disease normally makes 

its appearance.- There are many different types of 
biologies ( serums , bacterins , and vaccines) used for 
anthrax vaccinations. You should check to see what is 
available to you. this disease commonly occurs at the 
beginning of the rainy season. 

2. Quarantine of infected animals may prevent other animals 
from contracting this disease. 

Treatment 

1 . Since anthrax is a highly fatal disease , early treatment 
and rigid control procedures are essential. When an 
outbreak occurs it is best to use antibiotics for the 
sick and immunize all "apparently" well animals in the 
infected herd and surrounding community. Oxy tetracyc- 
line and penicillin are the best antibiotics to use for 
its control . 

2. Dead animals should be cremated or buried deep. Sick 
animals should be isolated away from infected areas. 
Manure and bedding should be burnt. All pens, barns, and 
contaminated equipment should be disinfected. People 
should avoid contact with affected animals and dead 
animals should not be exposed to scavengers. A rigidly 
enforced quarantine should be in 1 effect. 

Symptoms 

1. Rigor mortis is frequently absent or incomplete . 

2. Dark blood may ooze from the nostrils or anusi 

3. There is a swelling of the throat which leads to death by 
suffocation and blood poisoning. 

'A. Other signs are: high temperature, loss of appetite, 
muscular weakness, depression, and the passage of blood 
stained feces. 

6 . Ed ema 

This is an acute, usually fatal disease of young pigs (6 to 16 weeks of 
ac e ). it is usually associated with some management changes such as wean- 
inl It commonly occurs 1 to 2 weeks after weaning. It is sporadic but 
most affected pigs die. It is caused by the rapid proliferation of E. coli 
in the upper small intestine. It is not zoonotic. 

Prevention 

1. Avoid sudden changes in management. 

2. Provide antibiotics to weaner pigs during the weaning. 
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Treatment 



1. 60 grams of magnesium sulfate as a drench is the most 
common form of treatment, however, any treatment is 
largely impractical. 



1; It usually strikes the largest, most thrifty, and rapid- 
growing pigs. 

2. High temperature and swollen eye lids. 

3. Constipation, inability to eat, arid staggering gait. 



4. Swelling of the intestines and stomach. ■?/ . j;.. ; 

5. Fits aSd convulsions followed by complete paralysis just 
prior to death. 



7. Scours 



This is ah acute, and of ten highly fatal , disease of young (suckling) 
piglets. The E. cbli and TGE viruses are often the cause of^ this disease. 
Usually more than one organism is present. Maternal immunity can be trans- 
ferred to piglet 8 through the colostrum. It often effects more than one or 
two of the piglets in a litter. Sows are not affected. 

* 

Prevention 

1. Good management practices such as strict sanitation ^ use 
of good disinfectant, and hot overcrowding farrowing sowa 
help to prevent this. 



2m Avoid the following conditions: _po or sanitation* drafts, 
^ust, /dampness, chilling, insufficient bedding, ir&ii 
anemia, and poor quality feed rations. / 



Treatment 



I. Ampiciliin, IV or IM, (4.5 to 9 mg./lb. dail/ in divided 
doses to the piglets)* / 

2i ^cytetracycline, IV or IM, (5 Eg. /lb. of /tody weight 
daily for 3 days). 



Symptoms 



ERLC 



1. A creamy yellow or grayish green watery feces . Affected 
piglets are dull, cold, fail to eat, and dehydrate 
quickly. . : 

2. Post mortem symptoms include an emaciated carcass and the 
contents of the intestine are very fiuidi 
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4 . Pneumonia . 

Thl8 is a widespread disease of all animals, including man and swine. 
It cal be zoonotic? Jf it is untreated 50 to 75% of affected animals die. 
It can be caused by a virus. 

Prevention 

I Preventive measures Include providing good hygenic 
surroundings and practicing good, sound husbandry. 



treatment 
1 



Sick animals should be segregated in quiet clean quarters 
away from drafts, and given easily digested nutritious 
feeds. Antibiotics and sulfas are used in the treatment. 

- Causes may include: (1) many microorganisms, (2, in- 
halation of water or medicines given by untrained 
persons as a drench, (3) viruses, and (4) lungworms. 



toms 



1. Inflammation of the lungs. 

2. Chiiling, fever, quick & shallow respiration. 

3. Coughing and difficulty breathing. 

4. Discharge from the nostrils and eyes. 



* 9P , Rabies (Hydrophobia) 

Its effect on humans, refer to page 181 of Where mere ie n° ^ 

hot a common disease of swine. 

Prevention 

1. It is best to Prevent any contact between your swine and 
any other wild animals - especially predators. There is 
a vaccine for dogs. 

Treatment 

1. There is no practical treatment of this disease for 
swine • 



i 

/ 
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Symptoms 



1. Irritability , aimless wandering, hoarse grunting^ and 
gnawing or rubbing the bitten spot. 

2. Sudden jumping if disturbed, finally paralysis and death. 
10. Tetanus (Lockjaw) 

Tetanus is a wound infection disease that attacks the nervous system of 
horses and man, although it does occur in swine, cattle, sheep, and goats. 
The disease is spread worldwide. The incubation period varies from one to_ 
several weeks, but usually averages 10 to 14 days. The disease is caused by 
an exceedingly powerful toxin produced by the tetanus organism (Clostridium 
°_?y? en ) • .organism is an anaerobe (lives in the absence of oxygen) 

which forms the most hardy spores known. Swine can acquire the infection 
through castration, open wounds, or umbilical cords that are cut with a 
dirty instrument. It produces an 80% mortality rate. 

Prevention 

1. Good managment and sanitation practices; 

2. Reducing the probability of wounds along with proper 
treatment • 

3. Vaccines have been developed for tetanus, bat will 
probably hot be available to volunteers in the field. 

. Treatment 

1. Use oxidizing disinfectants (such as Iodine and chlorine) 
bri wounds - especially deep or puncture wounds. 

2. Treatment of this disease (in its advanced stages) is 
_____ impractical.. 

fiviiitSt! oiiig 

j till/ %■ VlUw 

1. The first Symptom is a stiffness about tte head. 

2. The pig will chew slowly and weakly and swallow 
-awkwardly. 

3. Violent spasms or contractions of muscles. 

0 

4; The pig will attempt to remain standing. 
11 . Tuberculosis CctBt% 



Tuberculosis is a chronic linfsctious disease of man and animals. It is 
characterized by the development of nodules (tubercules) that may calcify 
or turn into abscesses. The disease spreads very slowly, and affects mainly 
the lymph nodes, there are 3 types of tubercule bacilli — the human, the 
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bovine, and the avian (bird) types. Swine are subject* to infection by all 3 
types. Infection usually occurs in swine when they eat Infected material. 
The lesions in swine occur in the lymph nodes and intestinal tract. Swine 
relet most strongly to the bovine bacilli. However, the majority of swine 
T.B. cases are due to the avian bacilli. 



Prevention 



1. Although it is admittedly difficult, ^^JM" £ ™« 
range environments, if there is an outbreak of ^tuberculo- 
sis in other animals (especially chickens) care should be 
taken to keep the pigs from eating any portion of an 
infected animal. 

2. The intradermic method of tuberculin testing is used for 
swine. It consists of the injection of tuberculin into 
the dermis, usually on the ear or back. Upon injection 
into an infected animal, tuberculin will set up in the 
body a reaction characterized by a swelling at the site 
of the injection. 

3. To control T.B. in swine follow these procedures: (a) 
dispose of tubercular swine, cattle, and poultry, (h> 
apply strict sanitation, and c) rotate pens and 
pastures. 



Trpji fciiietlt 



li There is ho effective treatments 



Symptom s 

I. Many times an infected animal will show no outward 

physical signs of the disease . There may be a gradual 
loss of weight and condition and swelling of joints, 
especially in older animals. If the respiratory system 
is Effected, there may be a^chronic cough and labored 



1. Mycoplasma Pneumonia 

A chronic, infectious respiratory disease that occurs, worldwide. It is 
a major dTsfase of swine that can severely limit feed conversion and there- 
fore profit. This disease is caused by the Mycoplasma organism, fhis 
Particular strain of pneumonia is not zoonotic It has been J^gt^e 
feed efficiency of affected pigs may be lowered by 25Z. It is transmxecea 
lyloftact (dSect) between infected and normal swine. Pigs of all ages are 
susceptible' but between the ages. of 14 to 26 weeks they are most prone to 
secondary lung complications. 
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Preve ntion 



li Avoid the purchase of animals from infected herds (quar- 
antine new stock until you are sure of their health). 

2. Prevent contact between your herd and free-ranging pigs. 
Treatment 

1. Treatments can help control bacterial complications s 

Tylosin, tetracycline, and streptomycin are used to treat 
this • ,, 

2: Treat for lungworms regularly (if they exist in your 

area) because they are a precursor of this disease since 
they are a common vector . 

Symptoms 

1. Coughing is the most obvious symptom. 

2. Diarrhea ^ a slight fever,^nd a drop in weight gain are 
also symptom's. A post-mortem exam would show lesions bh 
the lungs. 

Mortality losses are quite low (1 to 42). it causes stunting of growth 
and a delay in reaching market weight. Good husbandry practices and reduc- 
ing the stress on your herd are the best preventatives. 

li M«A Complex (Mastitis -Metritis-A galactia Complex) 

^ Thie 13 f disease of sows and gilts characterized by an inflammation of 
the mammary glands (mastitis), of the uterus (metritis), and/or a failure to 
secrete milk (agalactia). The mortality losses are low in sows, but high in 
1:he baby pigs. It is not zoonotic. It is more common in sows than gilts. 
S W 2S dl8 « a8e 18 8 Pread remains unclear. The organisms thought to cause 
the MMA syndrome include_E* coii and Mycoplasma hyogenatalium. However, the 
disease is complex, and the actual cause is unknown. 

— - 7 

Prevention * 

1. Sound management practices , good sanitation, etc. 

2. Avoid overfatness and constipation of sows. 6-10X ^ 
molasses in the ration will control constipation. 

3. Minimize stress^ Avoid deficiencies of phosphorus, 
calcium, vitamin E, and selenium. 

4. Provide a well balanced and bulky gestation diet. 
Increase the feed after farrowing gradually. 
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Treatm e nt 



li Antibiotics to eliminate infections (penicillin). 

Oxytocin to stimulate the sow^s milk production. If 
this fails, then the piglets ehould be hand- fed or . 
placed with another sow; 

2. Nitrofuran or an oral antibiotic can be used if the 
piglets develop diarrhe.a. 



Symptoms 

1 The first signs of the disease usually appear within 3 
days after farrowing. A whitish or yellowish discharge 
of pus appears from the vagina of the sow and the temper- 
ature may rise to 103 to 106°F. The sow goes off feed* 
stops milking, and the piglets often develop diarrhea. 
If the disease is not treated the piglets may starve to 
death. 

2. The sow is not significantly affected and will recover. 

3. Erysipelas 

This is an acute or chronic infectious disease of growing swine. There 
are fewer instances of it in mature breeding stock and it is fairly common 
in many of the swine-raising areas of the world. It is caused by a bacter- 
ium and is zoonotic. This disease in man is called fysipeloid. This 
disease takes one of 3 forms: the acute, the subacute, and the chronic. 
Tne acute form Causes death, but the chronic (milder) form is more damaging 
to the ^lififsTthe farmer. If the disease is endemic then young pigs will 
re^ve -t^nai anybodies through the colostrum and develop their own 
active immunity later. This organism may be^ shed by iSfSifLe is 

Eating of infected feeds will lead to infection (this is how the disease is 

commonly spread) • 



Prevention 



Vaccination by either killed bacteria or live strains of 
low virulence. Vaccination raises the level of immunity, 
but does not provide complete protection. Breeding stock 
should be revaccinated yearly. If there is an outbreak 
of the acute form an antiserum may be used on in-contact 
pigs that are not yet affected. The bacterium is able to 
reproduce either in the soil or in an infected animal 
making control very difficult. 



Treatment 



1. Penicillin is the most common antibiotic to use for this 
diseases 
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Symptoms 



The ? cate . f or ?i _^ mi ^?? ?9_?^_ symptoms of hb^ cholera 
(high fever and purplish patches on the belly); 

2. The subacute form: (Diamond-skin form) skin lesions wil 
last from one to two weeks. The typical lesions are 
reddish rectangular plaques in the skini Dry gangrene 
may affect the ears and tail* 

3. The chronic form: _ Localizes in the ear and joints. The 
knees arid hocks often become enlarged and stiffs These 
pigs are usually unthrifty. 

4. EnteritJ^ 

This is a general term referring to several eriteritic diseases, all of 

which produce an inflammation of the intestines. E. cbli or Salmonells 
choierae-sais may be among the common causes. Most outbreaks affect 
healthy, recently weaned pigs. Older animals seem less affected.. It is 
often caused by the stresses of overcrowding, unusually high or low tempera 
tares, and a sudden change in the feed ration. It is not zoonotic. Inter- 
~riit parasites and a deficiency of some B-complex vitamins may also cause 
enteritis. 

Prevention - 

1 • Good sanitation and management practices • 

2. Oral vaccination using killed E. coii antigens in the 
feed rations of weaner hogs may help as well. 

Treatment 

1. Limit the feed immediately and then restore it gradually 
over several days • 

2. All affected pigs should be treated with one of the fol- 
lowing mixed in their drinking water: neomycin, strepto- 
mycin , chlbretetracylirie* tetracycline, oxytetracycline, 
ampicillin, or riitrof urazbrie. 

Symptom s 

1. Depression, anorexia - % slight fever * dehydration, ar>^ a 
brownish or grayish diarrhea. 

2. Postmortem findings include: dehydration, a stomach 
filled with feed, and reddening of the small intestinal 
wall. 
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5. - Influenza 



This is ah acute, highly coht^ious resgiratory disease. It is fairly 
common in Kenya. It is spread as an airborne infection within a herd ^ but 
not from herd to herd. Mortality losses are quite lowland the disease only 
lasts 3 to 7 days. It appears suddenly, and in most cases all pigs that are 
infected show symptoms at the same time. This disease resembles the influ- 
enza of man, but is spread by a different virus and is not zoonotic. This 
disease i£ produced by a combination of a bacterium and a virus. The bac 
terium alone cannot cause disease, but is able to exist in a recovered pig 
for an extended period. The virus can cause a mild infection alone , but 
cannot survive in a healthy animal. Instead, the virus is found in the 
lungworm of the pig. The earthworm, however, serves as an intermediate host 
for the lungworm. That makes the life history as follows: The adult lung- 
worm lays its eggs (containing the virus) in the lung of the infected pig, 
from which the eggs are coughed up* swallowed, and eliminated in the feces . 
Here the eggs hatch into larvae almost immediately. These larvae must then 
pass into (be eaten by) the earthworm before becoming infective. The pig 
then eats the earthworm that contains the lungworm larvae, which may in turn 
harbor the virus . These larvae then pass into, the digestive tract , enter 
the lymph system, and migrate to the lungs. Here in the presence of the 
bacterium, the disease starts. 



Prevention 

1. Use dry and clean pens and rotate pastures to break up 
the life cycle of the lungwomu 

Treatment 

1. Antibiotics or sulfa drugs given by injection or through 
the drinking water to reduce the chance of secondary 
infections. 

2. Attempt to reduce any poor management practices that 
create stress on the herd. 

______ , \. 

Symptom s^ 

1. Following a one week incubation period the disease will 
appear suddenly. High fever , ldss of appetite, a cough, 
and discharge from nose and eyes are seen. The hogs may 
sit up like dogs in order to breathe .easier. 



- 238 - 

24B 



Teble 2-a 
l3infectant Guide 



hand* Disinfectant guide 

(Chemical agents should not be relied upon to destroy spores; controlled and prolonged heat is required to kill spores:) 



Kind of Disinfectant 


Usefulness 


Strength 


Limitations and Comments 


Alcohol 


E iTect i ve aga j n sj t Re le s s re s i sia n t disc ase 
germs provided there is adequate ex* 
posure. 


70_ pc rcent_ al cohol— - 
the^conient usually 
foundJiT 'rubbing " 
alcohol. 


Limited application . Not reepmme tided 
for general use, Often, used. as_ ajocal 
antiseptic in obtaining blood samples 
or making hypodermic injections. Not 
reliable lor sterilization of instruments. 


Bichl oride o f Mercury 
{mercuric chloride: 
corrosive s u b - 
timate) 


Destroys. jess_ jesisiant iacteria_ Jinder 
favoraileconditions^TendsLtujJrevent 
growth rather than actually destroy bac- 
teria . Organ ic_ .mercurial s. _ sometimes 
used as_locaJ_anti_sepiics, are less poi- 
sonous and more reliable. 


Tablets, used in a di- 
lution of 1 to 1,000. 


Unreliable as a germ killer in the presence 
of organic matter. Also, cattle are espe- 
cially susceptible to mercury poisoning. 
For farm disinfection, bichloride of 
mercury is inferior to synthetic phenols, 
lye, saponified ere sols, and the new 
cationic bactericides. 


Boric acid 1 


As wash for eyes, and other sensitive 
parts of the body. 


1 oz m In l^pt. water 
(about 6% solution). 


It Jsj wealL_antLsepric. jt_ miy cause 
h^iJTJ_to__ihe_nerypu3 system if ab- 
sorbed into ihe body in large amounts. 
For this and other reasons, antibiotic 
solutions and saline solutions axe fast 
replacing It. 


Cationic bactericides 

(many .cojoDjerciat 
products avai fable, 

^ including QAC. i.e.. 

B qj i art er nary ammo- 
nium compounds) 


PrimiUiiy detergents but some are actively 
bactericidal. Often used, in sanitizing 
dairy or other equipment and utensils. 
Use only as recommended by a sani- 
tarian. 


Concentration, varies 
with different prod- 
ucts and under dif- 
ferent conditions. 
Follow, .authorita- 
tive _ recommenda- 
tions. 


They have only a slight toxicity and are 
non-Irritant and odorless. They are neu- 
tralized by soap, anionic detergents and 
even by mineral content of some waters, 
Superior to chlorine comTOunds Jn the 
presence of organic matter. They are 
notr effective against T.S. organisms 
and spores. 


CresoU (many com- 
mercial products 
available) 


A generally reliable class of disinfectant: 
Effective against brucellosis, shipping 
fever, swine erysipelas, and tubercu- 
losis. 


4 ox. per gal.; or ac- 
cording to the di- 
rections found oil 
the container. 


Cannot be used where odor may be ab- 
sorbed, and, therefore, not suited for 
use around milk and meat. 


Heat (by steam, hot 
water, burning, or 
boiling) 


In the burning of rubbish or articles of 
lltt je value, and in disposing of Infected 
body discharges. The steam "Jenney** 
i* effect i ve _ for di si nfect io n if pro per ly 

pynpfoyp&TV^it^VifiY _lf. M sed in con- 
junction with a phenolic germicide. 


i0_min,_ exposure to 
boiling water is usu- 
ally sufficient. 


Exposure to boiling; water will destroy 
all ordinary disease germs, but some- 
times falls to kill the spores of such 
diseases as anthrax and tetanus. Moist 
heat is preferred to dry heat, lad 
steam under pressure Is the most ef- 
fective. Heat may be impractical or 
too expensive. 


Hypochlorites (chlo- 
rine compounds) 


For deodorizing manure, Jewers, drains, 
and for disinfecting milk cans and bot- 
tles and around dairy barns. 


200 ' parts available 
chlorine per million 
of water, unstable; 
replace solution fre- 
quently as recom- 
mended. 


Excellent for disinfection, but with fol- 
lowing limitations: Not effective 
against the T.fi. organism and spores. 
Its effectiveness is greatly reduced lm 
presence of organic matter, audi as ^ 
milk, even in small quantities. Hypo- 
chlorites deteriorate rapidly when ex- 
posed to air. 


Iodine 1 


Extensively used as skin disinfectant, for 
minor cuts and bruises. 


Generally used as 
tincture of iodine 
'% or 7%. 


Nevwcpyer with a bandage. Clean skin 
before applying iodine* 
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Kind of bisini©cUnt__ 




Strength 


Limitations arid Comments 


lodopbor (iodine com- 
plexcd with a de- 
tergent which re- 
leases free iodine 


For disinfecting milk jrans and bottles 
around dairy Darns and for area disin- 
fection where large quantities of organic 
soil are not present. 


75 parts available i<>- 
dine per million is 
minimum under 
ideal c ir c u_m - 
stances: 150 ppmis 
recommended __ Jbjr 
most practical uses. 
Unst able — replaee 
solution frequently. 


Ah excellent disiriieciaivt but with the 
following practical lihiilations: 
Germicidal agent rapidly consumed by 
organic matter necessitating frequent 
replacement. Functions best in a highly 
acid tauge. Solution strength must be 
increased to get necessary available 
iodine when mixture is made with 
alkai me _ w ater ._ lodi ne slow ly yola- 
tilizes from solution. Considerable con- 
trol should be exercised. 


lime (quick-lime; 
burntlirrie; calcium 
odd-;) 


As a d©atoanL.wiLen_spjrinUedpn manure 
and. animal discharges; or as a disinfec- 
tant when JjpHnkjSd j>ji the ffcpr or 
used as a newjy made "milk of lime 
or as a whitewash. 


Use as a dust; as 
"milk of lime" tor 
as a whitewash but 
use fresh. 


Not_ effective agai nst orga ni sm pf_T. B. 
a nd J he _sppre formers. Wear goggles 
when adding water to quicklime. 

i 
I 


Lyei*odium hydrox- 
ide or caustic soda) 


Xn- concrete floors; in milk hou ses- be- 
cause there r |s no fldor; agaiost micro- 
organisms of brucellosis and the viruses 
of %bt-ind^mouth di sea se. hog cholera, 
and vesicular exanthema. In strong so- 
lution(5%) effective against anthrax and 
blackleg. 


1 ean (13 ozj to 124o 
15 gals, water. To 
prepare a 5% solu- 
tion, add 5 (13 oz.) 
cans to 10 gals, wa- 
ter. 


Damages fabrics, aluminum, anil painted 
surfaces. Be careful, for it will burn 
the hands and face; *Jot (effective 
against organism of T.B., or\ Johne's 
disease, or strangles, or most spores. 
When used in hog houses, lye should 
be mixed with hot water, as the heat 
of the water will destroy- the worm 
eggs. Diluted vinegar can be used to 
neutralize lye. ^ 


Phenolic germicides, 
synthetic (those 
containing odorless 
nontoxic phe nol s 
such as P.rt hophe- 
nyl phenol or or- 
thobenzyl parachlo- 
rophenol) 


A very reliable class of disinfectants ef- 
fective against all disease-producing 
fungi and bacteria including the T.B. 
organism. 


Varies with differe nt 
formulations^ fol- 
low, directions on 
manufacturer's la- 
bel. 


Excellent for disinfection. They ire not 
inactivated by soap, anionic deter-^ 
gents, hard wafer or organic matter.V 
They are effective against all bacteria^ 
and fungi including the T.B. organism 
but not the spores of anthrax and 
tetanus: 


Sal soda 


ft m(?y be used in place oLlye against 
foot-and-mouth disease and vesiculw 

CAAIIIIIvlim • 


10%% solution (13*$ bz. 
to 1 gal. water): 




__ 

Soap 


Its power to kill germs is very limited. 
Greatest usefulness i* in cleansing and 
dissolving coatings- from various i.wr- 
faces, including _the_ skin, j>rio.- to ap- 
plication of a good disinfectant- 


As commercially pre- 
pared. 


Although Indispen sable for sanitizing sur- 
faces, soaps should not be used as 
disinfect ant s. _T_hey_ _are nol regularly 
effective; staphylococci, a nd_ _the_ or- 
ganisms which cause diarrheal diseases 
are resistant: 


Soda ash (or sodium 
, carbonate) 


It may be used in place_ ofjve against 
fbot-and-moath disease and vesicular 
exanthema. 


5% solution (1 lb. to 
3 gals, water). Most 
a3ective in hot solu- 
tion. 


Commonly used as a cleansing agent, 
biit has disinfectant properties, espe- 
cially when used as a not solution. 


•Sometimei loo»ciy clai*«d 


ms a disinfect ant bUl ict^ th inflMptU and practically useful only on living tissue. 
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SWINE PARASITES * 



Pigs are susceptible to many different internal and external parasites. 
You can be sure that in a free-ranging environment where the pigs eat feces 
and vegetable waste they will be heavily infested with parasites. In 
attempting to improve production one must rid the pigs of parasites or they 
will hot be able to utilize the feed efficiently. Feed is always too expen- 
sive to give to parasites. Treatment for parasites is expensive , potential- 
ly harmful to the pig* and does hot prevent reinfection. Prevention and 
control of parasites by breaking their life cycle is far more important than 
treatment. With both internal and external parasites it is important for 
you to know the various life stages and habits so that you can plan to dis- 
rupt their life cycles and destroy them. Pigs are also the intermediate 
host for many parasites that affect man. Therefore, eliminating parasites 
in swine will serve to eliminate them from man as well. The information 
that follows on different internal and external parasites should help you in 
? oar _P?? n ? _^F ea ^ P arasite life cycles by giving you ah understanding of 
how each parasite develops • 



Intern a l* P a r a sites 

1. Ascarids (Roundworms) 

This is a very common parasite in swine worldwide • It can severely 
damage the health and productivity of a pig« _Fo^^erraore, _^ t _ i ?L?_P ar ^ U3i _?f 
that (through poor sanitation) is often passed from swine to humans • Severe 
infestations of roundworms can cause death in young pigs. Lesser infections 
can stunt growth. 

Life Cycle 

The adult worm is usually yellowish or pinkish in color, 8 to 
12 inches long, and almost the size of a lead pencil . 

1. The female worms lay eggs in the small intestines which 
are passed in the feces. These ef^s are very resistant 
to chemical agents. 

2; A small larva develops in the egg and remains there until 
the egg is swallowed by the pig (or human) along with 
contaminated feed or water. Then it emerges from its 
shell, bores through the wall of the intestine, and en- 
ters the bloodstream. It passes through the liver (pro- 
ducing white spots on the liver) and is carried to the 
lungs. 

3i In the lungs , the larvae break but of the capillaries, 
enter the windpipe, and migrate to the throat. While in 

the throat, they ^E?. 8 ?^^??^.? 11 ^ _l^Se_i n _the ^.intes- 
tines where they develop into sexually mature worms, thus 
completing their life cycle • 
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Prevention 



1. The best way to prevent roundworms is by disrupting their 
life cycle through removing pigs from potential contact 
with the roundworm; This is impossible in free-range 
environments. If the pig8 are penned or oh pasture then 
rotation of the penfc or pastures to prevent large build- 
ups in the roundworm population can be practiced • The 
first step to control of roundworms is confining the pigs 
and then managing their pens or pastures. If the pigs 
are already penh d then practice these 3 steps (if they 
are appropriate to your village arid resources). 

a. Disinfect the farrowing quarters. : 

b. Wash sow before moving into farrowing quarters. 

c. Keep the sow and litter on "clean" pasture until 
they are at least four 'months oidi 

Symptoms 

1. The adult worms do not produce obvious symptoms that are 
detectable • 

2. The larvae can cause serious lesions of the liver and 
lungs. General unthrif tineas and loss of weight are 
often seen. Coughing and a "t humpy" breathing mr.y occur 
also* 

Treatme nts 

1. Dichlorvos (Atgard) Use 0.0384% in the feed. For swine 
of less than 70 pounds limit the treatment to two days. 
For boars ^nd open or bred gilts divide the dose in half 
and feed for 2 days. 

2 . Piperazine (Piperazihe mbhbhycrochlortde -17 grams per 
100 ml.) Use 1 fluid ounce to 1 gallon of drinking water 
per 100 pounds of body weight, Caution: There are other 
forms of Piperazihe of varying strengths and dosages 
vary. 

3. Thiabendazole is mixed at varying strengths by different 
manufacturers. Check the label for dosage. 



2. Coccidiosis 

This disease is produced by protozoan organisms called cbccldi a that 
live in the cells of the intestinal lining, the cocci dia that affect swine 
are specific to swine and do not infect other animals. Cocddia are endemic 
worldwide. They rarely cause death , but do lower weight gains. 
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Life Cycle 



Infected swirie can pass thousands of coccidia (oocysts) daily 
in their feces. With favorable temperature and moisture, 
these oocysts sporulate to maturity in 3-5 days producing 8 
infective sporozites. The oocyst is then swallowed by the 
pig in contaminated feed or water. In the pi?^s intestines , 
the outer membrane of the oocyst, acted on by the digestive 

jy^???*.? 11 ?? 11 ? 8 ?.? 11 ^?-^^? 1 '?^? 8 .?! 1 ?.? ?P9?°?^ t ??_ w ^^ h ^ tli Each 
sporozite then penetrates and destroys an epithelial cell. 

While destroying the ceil the ^occidia undergoes sexual 

multiplication and fertilization with the formation of new 

oocysts^ The new oocysts are then passed in the feces to 

later reinfect other pigs. 

Prevention 

1. Coccidia thrive iri wet and filthy conditions and are 
resistant to freezing and ordinary disinfectants. 

2. These are impossible to control ih_a free-rangihgehvi- 
ronment . Only when you cah_ control the quality of the 
feed and water can you eliminate coccidia. Oocysts are 
destroyed by sunlight and drying. 

Symptoms 

1. Minor infections^ are difficult to detect with a lab 
examination of the feces. Reduced weight gain may be 
your only symptom. 

2. Severe infections may produce diarrhea (may or may not be 
bloody) due to damage to the intestinal wail* Pigs 1 to 
3 months old are most strongly affected. 

Treatment 

If the pigs are not exposed to continual reinfection then the 
infection will last only a week or so before subsiding. En- 
teric sulfonamides such as sulfamethazine or sulf aquinoxaline 
are commonly used. ' 

a. Sulfamethazine: Orally or IV * 100 mg./lb* of body weight 
the first day and then 50mg./ib. daily for 3 to 4 days. 

b. Sulfaquinoxaline: 6 rag. /lb. .of body weight orally* daily 
for 3-5 days* 

Always read the label for recommended dosages as well. 

3. Kidney Worm 

The kidney worm is found worldwide and is second only to roundworms in 
the damage inflicted on swine. They are especially a problem in warm and 
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aoist climates* It is a thick-bodied black arid white worm that may reach 2 
Inches in length when fully grown. It has ari_adverse affect on swine 
growth, bat ts not trans ferrable to humans. It can infect cattle that are 
grazing with swine. 

Life Cycle 

Adult kidney worms may be found around the kidneys arid in 
cysts in the ureter (tubes leading from the kidneys to the 
bladder). The mature female worms lay many eggs that are 
discharged with the urine. It has been estimated that as 

many as one million eggs may be passed, iri the urine of a 

moderately infected hog in one day. Wtien-eggs fall on moist, 
shaded soil, a tiny larva hatches from each egg in 1 to 2 
days (depending bri temperature). In another 3 to 5 days , the 
larva develops into the infective statge. Hogs then obtain 
kidney worms by swallowing the infective larvae as they root 
arid forage. Kidney worm larvae can also enter the. bodies of 
pigs through the skin if there is an open wound , but this is 
not a common source of the infection. Once inside the hog, 
they enter the bloodstream and migrate to the liver where 
they remain for 2-3 months causing extensive damage. They 
then enter the abdominal cavity and pass through the lungs 
eventually reaching the kidneys. 12 to 14 months after the 
larvae enter the pig, the adult female kidney worms begin to 
produce eggs, thus completing the life cycle. 

Prevent i bri 

1, Rotation of pastures^ sanitation, and good management 
practices sre one type of prevention that is riot always 
possible in low level management ( free-rarigirig) 
situations • 

2~m In areas Where the kidney worms are a major problem (such 
as the south of the U.S.) farmers practice the "gilt- 
; only method". With this met tod, gilts are bred only 
once; then, after farrowing arid weaning off their first 
litter, thay areJsent to slaughter before mature kidney 
worms develop. This system is based on the fact that it 
may take the kidney worm as long as a year to reach the 
egg-laying stage. 

Symptoms 

There are rib symptoms of this worm that are indicative solely 
of a kidney worm infection. Pus may appear in the urine and 
growth rates will decline. Positive diagnosis can only be 
made through lab tests of samples of the urine. 

Treatment 

Feeding a concentration of 0.185 of thiabendazole in the 
ration for 14 days can prevent migration of kidney worm 
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larvae; There is no treatment yet^/that will eliminate the 
adult worm; / ■] /*%-/ 

./ ■ I./.- : v - - 

, ./ ' 7 , 

4» Langwortns / 

This is a fairly common parasite of swine that is endemic worldwide . 
They aire hot tiransfertable to humans. There are 3 species that are common 
in hogs yet all 3 are threadlike .in diameter, 1 to 1 1/2 inches in lengthy 
and white or brownish in colors f ^ te y are found in the bronchi, or air pass- 
ages ^ of the lungs. They are more common in warm and moist climates. Be- 
sides reducing the rate of growth, there is evidence that they are involved 
in the spreading of swine flu and cholera. 

Life Cycle 

Female lung worms produce large numbers of thick-shelled eggs, 
each containing a larva. The eggs are coughed up, swallowed , 
and eliminated in the feces. Earthworms, the intermediate 
host, feed bh the feces , then swallow the eggs, which hatch 
in the earthworms' intestines. The larva then develbpswLth- 
ih the earthworm for 3-4 weeks after which it is capable of 
producing an infection. Infection of the pig results from 
the swallowing of, the earthworm while rooting and foraging 
for food in manure piles, trash, and in moist f eces-contamiti- 
ated soil; After be ng eaten by the pig, the iungworm larvae 
leave the earthworm and migrate through the lymphatic and 
blood circulatory systems to the iangsi They remain in the 
lungs and begin to produce 1-1/2 months later, thus complet- 
ing the life cycle. 

Prevention 



The only means of prevention is preventing hogs from foraging 
or routing for food in soil that contains earthworms. 



Symptoms 



Positive diagnosis can only be made by examination of the 
feces in a lab or through post-mortem examination. Infected 
hogs will have with threadlike worms in the air tubes of the 
lungs (revealed easily in a cross-section of lurig)._ Stunted 
growth and spasmodic coughing are signs of heavy infect ion. 



Treatment 



1. Levamisole (drench, bolus , pellet , or water) 2-5 mg./lb« 
of body weight • 

2. Cambendazole (paste* bolus, crumbles, or pellets) 9 
mg./lb. of body weight. 
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Nodular Worms 



these are called nodular worms because of the nodules or lumps they 
cause in the large intestine. Four species occur in swine, but al± of them 
are slender, whitish to grayish in color, and one third to one half inch in 
length. As with other Worms, they thrive in warm and moist climates and are 
endemic in many tropical countries. They are not transferable to humans. 



Life Cycle - ; s 

The 4 species of nodular worms affecting swine have similar 
life cycles. The adult worms are localized in the large 
intestine of the pig. The female Worms deposit large numbers 
of partly developed eggs that become mixed with the intes- 
tinal contents and are eliminated with the feces. With fav- 
orable conditions of moisture and temperature, the larvae 
are infective to pigs. Pigs then become infected by swallow- 
ing the larvae while feeding on contaminated ground. In the 
digestive system of the pig, the larvae travel to the large 
intestine where they penetrate into the wall and grow for the 
next 2-3 weeks . They then move into the lumen, or ?ayity^ Of 
the large intestine where they continue to grow. Within 3 / 
weeks after being eaten by the pig, the worms fully grown 

and have mated and are producing eggs. 

Prevention 

Sanitation and pasture rotation are the only practical 
preventatives . 



Symp 



toms 



It is not possible to identify specific synpcoms of this 
parasite that are different from other parasites. Lab tests 
are needed for positive diagnosis. General weakness, anemia, 
emaciation, and diarrhea are sometimes seen. , 



Treatment 

Thiabendazole ... levamisole , piperazines , and dichlorvos are 
used. For dosages specific to treatment of nodular worms 
read the label or manufacturer's recommendation. 

6. Strongyloides (threadworm) 

The pig is the only host of this parasi te(S. ransoml) . These worms 
are tiny; females are 3 to 4 mm. long. Like many other parasites it thrives 
in warm and moist climates . 

Life Cycle 

The life cycle is as follows: small, embry.nated eggs are 
passed in the feces ; at 70 °F, they hatch in 12 to 18 hours; 



- 246 - 



257 



\ 



the larvae develop into the infective stage 22 to 24 hours 
after hatching; the infective larvae penetrate the skin and 
proceed to the lungs via the bloodstream, thence from the 
alveoli of the lungs to the bronchi , esophagus, stqmach*_aiid 
small intestine, where they become adults about 7 days after 
infection. Also, it has been shown that oral ingestion of 
the infective larvae can produce infection and that S. 
ransomi is capable of developing a free living generation of 

males and females >_which A in turn, develop infective 
parasitic larvae. The larvae pass through the colostrum from 
sow to piglets* 



Prevention 



Sanitation and selecting dry, unshaded areas for grazing are 
the only practical ways to prevent this disease* 



Symptoms 



Reduced growth rate, diarrhea^ vomiting ^ restlessness, 
irritability^ and even death are symptoms of heavy 
infestations* Light and moderate infestations may not 
produce noticeable symptoms. Lab tests are required for 
positive diagnosis. 

Treatment 

ii Thiabendazole: Pfste formulation, at 30 to 40 mg./lb. 
body weight • 



2* Cambendazole : (paste, bolus, crumbles, or pellets) 
9mg/ib. body weight. 

Stomach worms / 



_/ 

Three species of small stomach worms infect swine i TWo of the species, 
A. strorigyliria and P. sexalatus, are cdmmbhly known as "thick stomach 
worms." These worra0~~are~ reddish in fiolor and nearly an inch \lbng in the- 
adult stage. The third species > H. rubidus, commonly known as the "red 
stomach worm" is a small, delicate, slender ^ reddish worm about one-fifth 
inch in length. These are not transferable to man and it is unknown how 
endemic they are worldwide. j 

Life Cycle 

It has been proven that the dung beetle serves as tile inter- 
mediate host for the thick stomach worm. The female worm 
deposits eggs in the stomach of the pig, with each egg con- 
taining a tiny embryo. The eggs pass with the feces to the 
outside 6x the body of the pig> then hatch, and the tiny 
larvae enter the body cavity of various species of dung 
beetles, the intermediate host. After developing for about a 
month in the beetle* the larvae become infective to swine. 
Hogs feeding on contaminated ground then swallow the beetles. 



/ 
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Iti the stomach of the pig, the parasites leave the beetles 
and enter the mucus membrane of the stomach, where they 
toj^Safcity* ^ e H fe history of the red stomach worm dif- 
fers from that of the thick stomach worm iri that rib iritermed- 
: iate host is necessary, the infections being directly 

acquired. / 

Prevention 

Prevention is solely based on good management, sanitation, 
and pasture rotation to preverit contact between dung teetles 
and swine • 

Symptoms 

Inf lammation and gastric ulcers. Loss of appetite and poor- 
weight gain. - ; 

Treatment 

Thiabendazole , ievamisoie, and dichlorvbs are effective 
against H. rubidus. Carbon disulfide is recOTmended against 
P. Vsexalatus and A* strongyliha. Check the label for 
recommended dosage. ; 

-8* Thorn- headed worm (Macracarithbrhyrichus hirudiriaceus) 

So named because of the presence of rows of tk>bks~ a spiny proboscis 
through which it attaches itself to the wall of the small intestine of the 

pig. They are milk white to bluish in color and cylindrical to flat in 

shape,, the largest being about the size of a lead pencil. They can severely 
weaken the intestine. They also thrive in warm arid humid climates and are 
common in tropical countries. They are not found iri man. 

L ife Cycle . « 

Adult female fchprri-he^ed worms produce numerora thick- 
shelled brownish eg£s, each containing a fuiiy developed 
larva. Each female may produce as may as 600^000 eggs per 
day at the peak of her egg-producing capacity/'. The eggs* 
which pass but with the manure i are very rest's bant- to 
destruction. White grubs, the larvae of June bugs (or JMay 
beetles), serve as the intermediate host. The grubs, feeding 
bri infected manure or contaminated soil, swallow the parasite 
eggs. The eggs hatch in the bodies of the grubs arid in 7-12 
weeks develop to a stage that is infective, to swine. _ Pigs 
rooting in manure or trash piles, rich soil/* or low^lyirig 
pas tures swallow the gruL3- The young thorn-headed worms 
then escape from the bodies of the grubs or adult teetles 
through the process of digestion and develop to egg-layiiig 
maturity. j 
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Prevention 

; f ' ' 

Sanitation and pasture management designed to prevent the 
pigs from eating white grubs* 

Symptoms 

< 

No special symptoms.- general unthrif tin ess. Ajieavy 
* infestation can kill young pigs. Post mortem examination 

. will reveal a weakened intestinal wall with swelling or * 

nodules at the point of attachment. 

Treatment 

Lavamisole (drench, bolus, pellet, or water formulation) 2 to 
5 mgi/ibi body weight. 

9. Trichinosis 

^hls disease is a common public health problem in many different coun- 
tries of the world, j It ^i^ caused by T.* spiralis and humans acquire the 
disease by eating infect^ pork that has not been fully cooked. It is prob- 
able ! that all mammals are susceptible to trichinosis. Although the parasite 
is often present in the muscle of swine, 6 it does not produce recognizable 
symptoms. The disease is ; worldwide^ but occurs most frequently in countries 
where pigs are allowed *tb free-range and eat uncooked garbage. For more 
information oh its effect on humans refer to Where There Is No Doctor. 



Life Cycle 

The adult parasite, which is a round worm from 1*5 to 4 mm. 
in length, lives in the small intestine of man, hogs, rats, 
and other mammals. The female' worms penetrate into the 
lining of the Intestines where they produce numerous larvae. 
The larvae pass frcm the wall of the intestine into the lymph 
stream, then into the bloodstream, and finally into t^ie 
muscle cells (particularly affected are the diaphragm, 
tongue, masseter, and the deltoid muscles). - In the muscles, 
the larvae grow until they are about one-twenty fifth of an 
inch long, then roll in a characteristic spiral shape, and 
become surrounded by a capsule. In this environment and 
stage of development , these larvae may live for years or 
until the raw or improperly cooked muscle tissue is eaten by 
man or other species of meat eaters. 



Prevention " / 

— ■■■ - - . s , 

I. Killing of rats in the area will help control it> 
2i Disposing (burning or burying) of pigs that die. 
3. Do not allow pigs to eat uncooked garbage. 
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4. Fuiiy cook all pork meat before eating it (to at least 
170°F). 

Obviously, not all of the suggestions made here can be followed in a 
rural village with traditional (free -ranging) animal husbandry practices. 
That's why this is a difficult disease to control. Follow the suggestions 
when and where possible. 

• 

10. Whipworm (Trichuris suis) * " 

Whipworms are usually found attached to the walls of the cecum and 
large intestine of swine. They are 1-2 inches in length. The yorms have -a 
very slender anterior portion and a much enlarged posterior. The anterior 
resembles the lash of a whip and the posterior the handle, hence the name 
whipworm. It is not known how prevalent this worm is worldwide but it does 
favor warm and moist Climates. They are not trans mis sable to humans. 

Life Cycle 

No intermediate host is required for this parasite. The eggs 
are produced in large numbers within the hog and shed in the 
feces. An infective larva develops in the shell, and swine 
become infected by swallowing the eggs when feeding on soil 
that has been contaminated. The eggs hatch in the stomach 
and intestine, and the larvae enter the cecum where they grow 
to maturity in about 10 weeks or longer ; 

Prevent ion 

Rotation of pasture*, plenty of sunlight, and well-drained 
soils are the only kcJom preventatives. 

Symptom s 

Depending on the severity of the infection, pigs may develop 
diarrhea or bloody diarriiea, growth may be stunted, and 
finally the animals' may become weak and die. Inflammatory 
lesions will also be present in the cecum and adjacent large 
intestine. 

Trea tment 

Dichl^rvos and Levamisole. Ctisc* t». label far dosage 
specific to whipworfis. 

Ex' ° rhal Parasites 

U Uce 

The louse is a small, flat, wingless insect parre* ;e. There are 
several species of lie- and most ipr -les are specific to a particular class 
S animal! Hog lie, do not at. feet o,her animals or .an, The hog louse 
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(Haeraatbpirius suis) grow up to 1/4 inch in length. Lice are endemic to ail 
parts of the world • Dlse ased or poo rly fed hogs ( commonly true for free- 
ranging hogs) are more prone to lice than healthy hogs. 

Life Cycle 

Lice spend their entire life cycle on the host's body. They 
attach their eggs or "hits" tb_the hair near the skin where 
they hatch in about 2 weeks. Two weeks later the young fe- 
males begin laying eggs, and after reproduction they die on 
the host. Lice do not survive more than a week when separat- 
ed from a pig; but under favorable cpridit ions >* eggs clinging 
to detached hairs may continue to hatch for 2-3 weeks. 

Prevention / 

It is practically impossible to prevent lice on swine. Gen- 
feral sanitation and occasional treatment to keep the number 
of lice down seems to be the only practical suggestion. Pre- 
vent overcrowding in the herd. 

Symptoms 

/ 

Since Jtfce are blood suckers they cause severe itching, rest- 
lessness, arid a loss of condition in swine. figs may be seen 
scratching, rubbing, and gnawing at their skin as an indica- 
tion of Hce:. | Scabs- and scaly skin can be seen in severe 
outbreaks. 1 
/ 

Treatment 

i 

Spraying or dipping with ariacricide is more effective with 
swine than dusking. Refer to the attached charts for dosage 
and names of typical acaracides to use. 



2. Mites (Mangel 

■' 1 1 _ v__ __ 

Mites produce a specific contagious disease ; known as mange (or scab- 
ies) These parasites are inse&t-like and almost invisible to the naked 
e ?*l _^ w ^ Tie a ? e most affected by\the sarcoptic type of mites. With the ex- 
ception of sarcoptic mites, mites are species-specific aifd do not normally 
live or reproduce on a different host. The sarcbptic mite will live bri 
different species, the sarcoptic mite of horse and cew is transfer rable to 
humans* There are 2 chief forms of mange: sarcoptic mange, caused by bur- 
rowing mites, and psoroptic mange, caused by mitea that bite the skin and 
suck bloody but do not burrow* The \sarcoptic form is most damaging, for in 
addition to their tunneling^ they secrete an irritating poison. The irrita- 
tion arid blood sacking caused by mites retard growth and lower meat produc- 
tion. Mites exist in all parts of the world. 

I 

Life Cycle ^ 

The mites that attack swine breed exclusively on the bodies 
of their hosts. They will live for only 2-3 weeks when 

1 > \ 
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removed. The female mite which produces sarcbptic mange- the 
most severe form of scabies- lays from 10-25 eg fe 3 during. the 
\ eee-layine period, which lasts about 2 weeks, At the end of 

another 2 weeks, the eggs have hatched and the mites have 
reached maturity. A new generation of mites may be produced 
every 15 days. The disease is most common when pigs are 
closely confined. 

Prevents on 

The only sure means of prevention is to avoid contact with 
infected animals or pens « 

^S ymptoms 

Itching, scratching, lack ox appetite, crusty or thick skin, 
and secondary skin Infections; 

Treatment 

Lindane at a concentrate of 0.05 to 0.1% or M«lathion at 
0.05%. Both should be xi :ed at these concentration with 
water when applying . 

3. Ringworm 

Ringworm is a contagious disease of the outer layer of okin. It is 
caused by microscopic molds or fungi (Trichophyton, Achorion, or Micro- . 
sporon). All animals and man are susceptible. It is a fairly common para- 
site worldwide. It is less common in free-ranging hogs than those penned 
closely together because it is spread through contact. 

Life Cycle 

The period of incubation for this disease is about one week. 
The fungi form seed or spores that may live 18 months or 
longer in barns or pastures. 

Prevention 

Affected animals should be isolated . Everything that has 
been in contact with infected pigs should be disinfected 
(impossible at times )i 

Symptoms 

This disease produces ugly round scaly areas almost devoid of 
hair around the eyes, ears, side of neck, and tail. It *ay 
form gray, powdery crusts that gradually increase in size. 
The pig will be discomforted by the disease, but the economic 
losses are so low that it may not warrant treatment. 



C: ; ' - 252 - 

263 

ERIC 



treatment 



Tincture of iodine arid alcohol N can be used to clear up the 
Infection. You may not find that the expanse justifies the 
treatment • 



4^ — Screwwor m 



Screwworms affect all types of livestock and will infect man if ffiven 
the opportunity. They have been nearly eradicated in the U,S., but are 
still a problem in many other parts of the world, especially in subtropical 
and tropical zones. In infested areas, it is one of the most bothersome 
parasites and can literally destroy herds of animals i 



Xlfe-Cycle 



The primary screwworm fly is bluish green in olor, with 
three dark stripes on its back and reddish or oragge color 
below the eyes. The fly generally deposits its eggs in 
shingle-like masses on the edges or the dry portion of 
wounds. From 50 to 300 eggs are laid at one time, with a 
single female being capable of laying 3^000 eggs in a life 
time* Hatching of eggs occurs in 11 hours, and the young 
whitish worms (larvae or maggots) immediately burrow into the 
living flesh ~. There they are feed and grow for a period of 
4-7 days, shedding their skin twice during this period. 
When these larvae have reached their full growth, they assume 
a pinkish color ^ leave the wound, and drop to the ground, 
where they dig beneath the surface of the soil and undergo a 
transformation to the hard-skinned, dark-br own, motionless 
pupa. It is during the pupa stage that the aaggot changes to 
the adult fly. 

After the pupa has beer in the soil fro* 7-60 days, the fly 
emerges f rem it* works its way to the surface of the ground, 
arii crawls up on some nearby object (bush, weed, etc) r.b 
allow it wings to unfold and otherwise nature. Under favor- 
able condition*, thr newly emerged female fly becomes sexual- 
ly mature arid will lay eggs 5 days later, fearing w*rm 
weather, the entire life cycle is usually completed in 21 
days, but under cold, unfavorable conditions the cycle way 
take as many as 80 day. 



Prev e ntion 



Keep the number of wounds bri your pigs to a bare minimum. 
Screwworms must have access to a wound to be able to enter 
the pigi 



Sy mptoms 



Maggots burrowing in and around a wound producing a wound 
ftilt of reddish-brown pus that almost completely covers the 
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wound and larvae or maggpts; The wound . will drain continual- 
ly. The pus will turn attract house and bow flies. 

Treatment 

All wounds should be treated with a smear or spray containing 
lindane, ronnel > or diphenylamirie to prevent, the invasion of 
; tissue by fly larvae^ If these are hot available use a thick 

petroleum grease to cover the wound. 

5. Ticks 

Ticks are destructive blood-sucking parasites found In most, if not 
all, cn- ntri. s of the world. In tropical and subtropical zones they can 
severely datf.^e the profit of an operation. They affect all warm blooded 
animal- -eluding man. After sucking blood they can survive^ long periods of 
time withou. a host. Ticks have been grouped into the "hard" and "soft" 
categories. Hard ticks have a more damaging effect on livestock. 

fcife cycle 

There ar> Dc*-libst ticks, two-host ticks , arii three-host 
ticks. VMf.u o'<s-ho"t ticks, the larva and nymph live on one 
host while ttre adult completes the cycle on a second host. 
In three-host ticks the engorged lar/a drops from the host 
and molts to the nymph on the ground. The nymph attaches to 
another animal (possibly of another species) engorces again, 
falls to the ground, and molts to the ado It stage • 

Hard Ticks: the Cayenne tickis found on swine in Central & 
South America. The Bbrit tick (3 host) is found 
-~ kn southern Africa. 

the Tropical Bbnt tick (3 host) is found in _ 
Eastern* Central, and West African They are mare 
common in the rainy season that the dr;/ season. 

Prevention 

Avoid contact between your swine and wild animals. Avoid 
grazing swine in areas of brush that are infected with 
ticks. Remember that in addition^ to the blood losses to 
ticks Wd the resulting stunted growth, that ticks are 
vectors for many different bacterial and viral infections. 

Symptoms 

Ticks are cOTmmbiily attached near the ears, neck, and flanks 
but caL be found over the entire body during bad infesta- 
tions. Most swine will tolerate a few ticks but become 
irritable as their numbers increase. _ They will rub, scratch, 
arid gnaw at the site of infection. This in turn can cause 

^r-ri-tated- and raw skin which is prone to secondary inf*c- 

~~ tions. Most ticks can be readily seen by the naked eye. 
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Treatment 

They can; in some cases , be remoyed by hand . If you practice 
this then be to check yourself oat later to see if you 

have ticks. Treatment with acartcide washes is good for 
swine. Dusts wili_not reach aii the ticks* A wish or spray 
could contain: 0.5% malathion or 0.05% lindane or rotenone. 
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Table 2-9 

Handy Spray arid DT? Guide for 
Control of Lice of Swine 



Invert icicle 



(.jrhui>) 

( ilmirm • — ' 



Tolerance 
(p. p. m. in 
fit unless 
otherwise 
indicated) 



1 HH-Jt Jlld 



Mio. pays 
from Last 
Application 
to Slaughter 



DDT- 



Dioxathion- 



Und ane- 



mia StrejtftK* 



WP. 0.3% S 



ec. o.s-r; s 

EC. 0.15-0.3% S 



EC. 0.1-0.25'* S 



wp; 0.06% s 



30 (S) 
OU(dip) 

3MD) 



Amount of 
Formula! ion __ 
-per Animal Unlets 
rftherwise Indicated 



Iqt. 



Spray thoroughly. Re- 
peat as needed. 



1 pt. l'" or2pt. 
1*4 qt. 



Spray 4 hocbiiRhly^Her- 
peat_once_a week or 
as necessary. 



1-2 teal- 

(1 u.al. 0.25%) 



l^rpeiHlimt «»n site of 
animal* arid amount 
of hair. 



EC or WP, 0.3% 
dip or S 

10% D 



EC, 0.15% dip 
or S 



EC orWP.^05- 
0.00% dip or S 

1% D 









Malathion- — 


" 4 meat 








s 


Metboxychlor- 


3 




Ronnel ■ 




42 






Ji 


To up bene 


r 


28 



EC or WP. 03* 
djp or S 

4-3% D 



Where and When 
to Apply 



Safety Restrictions 



Repeat application af- 
ter 7 days.'" 



inmerae. xpray. litilusi 
thoroughly. U*e Hn- 
Uaotdusti and DDT 
dusts and spray* only 
nncr^hut rrpratuther 
treatment* jAer2t«>3 
weeks if nreded. 



EC or WP-05'* 
dip or S 

EC, 0.25tt S 



5^ C 



EC or WP! 
0.5% S 



O.SJb/100 «4- ft. 
bedding 



Depend) njr_nr} sJgeof . 
animal* ard tmount 
of hair 



Spray thominthly^Re- 
peat jftrr 2 to3 
week*, if needed. 



Do not supply carbaryj 
more often than once 
eveiy-4L _days_or Cjpr 
drin moreoftenthan 
once a week. 



Do not use coumaphos 
on animals less-than 
3 months old. Spray 
•nimals _3_. to? 
months old only 
IWhtly. Do not, use 
wrth lynergteed |>y- 
rethrin*,allethrin.or 
synar^st_J36^not 
spray animals Cor 40 
deys before of after 
shipping or weaning 
or after exposure to 
disease. -Do-not ap>- 
p_ly in conjunction 

ttons. such aspheno- 
thiaxine orwithpth- 
organic phos- 



phates. 



Do not reapply diox- 
■thion br__ro ijnel 
within 2 weeks. Do 
not _di p anim at s Jess 
than 3 months okUi< 
Hioxathion, With- 
draw bedding treat- 
ed wltb_ jpn«*l__ M 
days before daugh- 
ter. Do not _ apply 
ronnel to ardmaUre- 
ceiving organic phos- 
phate treatment from 
any other source. 

Do not treat young ant- 
no* 1 1 with dips or 
sprays containing 
more than 0.03% Jin 
dane. Do not dip. 
spray, nt duidL ani- 
mals less than 3 
months oW with lin- 
dane. Do-not treat 
sows 

weeks of farro*** 
in* or for at fea*: 3 
weeks thereafter. 

Do not use rnaiathion 
on animals less than 
1 month old. 



Do not-u«e tbsaphene 
on animals less than 

3 month., old 



ZvZ H le~***r,r C^-t f«em A***. Cta* Ur*er*. H~-*<h. W. *~* 



—~ = ~ , m^ mmM ^4 Curfc fr- the Vt H f MMSitMr* » fmrfri «ffrr, t *m 



it,4i < bd ^-Sei««ca^CQepl«te , by_M, E, Inaelngar , sublijU.^ hy ^_*"">"gj h 
KEL.tilnt. £«p.n 7 , P.6. lox 429, Cloet*. CaLlfoieLa, U.S.A. ^UXi. *€h 
the :*mU*io» of the publisher. 
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SWINE GENETICS 



Production 

As mentioned previously* the majority of volunteers who find themselves 
wol H in g_ tc > i?P r °v e the production of swine are going to be working in sur- 
vival production environments where the pigs are , free-ranging - 9 of poor 
genetic stock ( Creole), and receive minimal care. To introduce an exotic 
k reeci °^ sw * ne *5?o management environment will not necessarily improve 
productioh. There is no "magic" in exotic breeds. They have been bred for 
Increased production through selection of genetic tra_its_ that yield the 
results desired (large hams, quick growth, etci) by the breeder. However, 
for the pig to reach its genetic potential, it imist have high quality feed* 
a disease-free environment, good housing, etc; Without these resources* the 
new breed will not perform as expected and may riot produce any better than 
the local, breed of pig would under similar conditions. Remember_that , in 
many ways , production is the oppo s ite of survival geneti cally; The local 
breed of pig has been selected genetically for survival and the exotic breed 
has been selected genetically for productions To clarify this point, let lis 
look at one genetic characteristic: body sizes 

Since the goal "of the farmer invoi^d in commercial production in the 
states is quick growth and large body size he has selected pigs bred for 
this_. However^ large body size requires more than mere genetic selection 
it also requires good feeds. The third world farmer, who does not have the 
good feeds nor the market for such large animals i has bred for small body 
size because the energy and water requirenierits for such a pig are reduced; 
This makes the pig a better survivor in the face of drought and a lack of 
feed. Generally* small third world farmers are riot concerned with produc- 
tion but with survival. Therefore^ volunteers should be sensitive to local 
farmers T needs -coricerriirig productiori arid riot assume that more is always 
^2±.S££* .Without _ Improving _ the feeds, management , disease control, and teas- 
i^B* .4? is senseless to thirik that iritroducirig improved breeds will increase 
production; Volunteers should remember that lowering productiori costs (arid 
thereby increasing profit margins) is as important a concern for many farm- 
erQ ™.A? i™?j??fi?8 DVe ¥3H Productions Improved breeds will riot necessar- 
ily lower nroduction costs; Heredity and envirbnw>rit must both come 
together to increase production; 

When selecting new exotic breeding stock, it is important to consider 
whether you want a iard^ bacon i or meat type hog; 

Lard Hogs 

- Theoe would be favored in countries that use animal fat for cooking or 
for eaLirig. The back fat of hogs is a favorite dish in Central 
America. 

- These are also preferred in countries where a larger breed of swine is 
favored , 

- The Poland China breed le typical of a lard hog breed. 

- These animals tend to be smaller in size, thick, compactly built, and 
very short ot leg. 
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This type of hog is prone to small litter size; 
Bacon Hbg& 

Bacon type hois are more common in those areas where the available 
feeds consist of dairy by-products, peas, wheat, barley, oats rye, and 
root cirops. They are not common in the tropics. Compared with corn, 
such feeds are not so fattening. Thus, instead of producing a great 
amount of lard, they build sufficient muscle for desirable bacon. They 
are more common in Northern Europe; 

Landrace is the dominant breed worldwide in producing bacon. 
Heat Hogs 

Meat type hogs are intermediate between lard and bacon hogs. 
Duroc is a popular meat breed that is found in Latin America. 
The U.S. market is dominated by meat hogs. 

Meat hogs have a large body size and high energy requirements. 

When calculating selection characteristics for swine, there are six 
traits to be considered. They are listed below. 

1. Litter size 

2. Survivability _ 

3. Suckling ability ("Motherliness") 

4. Rate of Gain 

5. Carcass quality 

6. Sunburn 



Hog types 




Uggytync 



Mart type 



Loon. Card.o ««f *ibUlhU»I. 
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Purchase of Breeding Stock 

. y ol « n teers end farmers who. seek to improve pr*l«c:ion through cross- 
bre « dit « of exotics with local breeds are faced with the choice If whether 
to buy a sow or a boar. If you have limited money to work with, buy the 
, b ° ar * A ° oar can have so many more offspring during a given season or a 
lifetime than a sow; he is, from a hereditary standpoint, a more important 
individual than any one sow so far as the whole herd is concerned. Because 
of their wider use, therefore, boars are Usually culled more rigidly than 
sows and the farmer can well afford to pay more for a good boar than foAan 
equally good sow. 

Sex-linkage 

Sex-linked inheritance may be explained as follows: The genes that 
determine sex are carried on one of the chromosomes. The other genes that 
are located on the same chromosome will be linked or associated with sex and 
will be transmitted to the '.next generation in combination with sex. 

Cross-breeding 

Cross-breeding is the mating of two animals which are members of 
different breeds; Crossbreeding can be Used by volunteers to: 

1. Increase productivity of local breeds by cross-breeding with 
exotics to produce hybrid vigor (heterosis). 

2. Produce hogs with a desired combination of traits not available 
in any one breed; 

However, it remains true that any mevits that cross-breeding may possess are 
and will continue to be based on improved "seed stock". Hybrid or crossbred 
vigor occurs when the desirable genes of each br :ad are combined and the 
offspring then take on the better traits of each parent. Hybrid vigor can 
produce increased litter sizes, livability, and a better growth rate. The 
3-way cross is used to produce meat hogs that have hybrid vigor and 3 sep- 
arate breeds to use as a genetic pool -. Most meat hogs commercially raised 
for market in the U.S. are the results of a 3-way cross. One popular cross- 
ing combination is Yorkshire, Duroc, and Landrace . In this system a cross- 
bred sow (Yorkshire and Duroc for example) would be crossed with a Landrace 
boar. After her litter is weaned she could be crossed with a Hampshire boar 
for the next generation,. 

/ 

/._ If y° u U8e yO" r boar to mate with sows of other farms (or from the 
streets) in an attempt to improve the genetic stock you may also be exposing 
J your ooar to diseases such as brucellosis. Pe cautious ! 

Creole Breeds 

Creole or native breeds ate adapted to free ranging environments and 
survival level production. Such creole or -bush" hogs may be spotted, tend 
to have elongated snouts, long tusks, long hair , and may be long legged as 
well. They are well adapted to survival cuJ, can be quite prolific. A 12:1 
f/g ratio can be found in attempts to feed these breeds. They are the 
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or Sore of the following wild pigs: 
1. The European Wild Boar 
2; The Malayan or Philippine pig 
3i tropical river pigs of Africa 
4; Giant forest hog jof Africa 

Wart hog of the African piaiua 



5. 



Hixe<t Breeds 

As mentioned, mixed breeds occur when ^^^^^^^T 
exotics with creole breeds. 

production level environments and can obtain feed to gain -at 
higher depending on the breeds crossed and the types of fe«d. 



Exotic Breeds 



There are many exotic breeds of swine but I will ^ 0 «^j*| * f lf ^ 



i; American Lahdrace 

2. Poland China 

3. Durbc 

4. Yorkshire 
5i Hampshire 
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4-; - Landrace 



The Landrace breed originated in Denmark^ The breed is white in color, 
although, black skin spots or freckles aire rather common. The breed is 
characterized by its very ibrig side> square ham , relatively short legs, trim 
J? w l» and medium top ears. It is noted for prolificacy and for efficiency 
of feed utilization. They are to be found in Central America and other 
continents, where improved breeds are being worked with in tropical 
production c They typically farrow and wean large litters. 

2. Poland China 

, Modern Poland China pign are black in color with six white points — the 
feet, face, and tip of the tail. Mature boars and sows can weigh from 600 
to 1*000 pounds. They have an excellent rats of gain and demonstrate good 
v survival characteristics. 

V 

-V - . 

'\- . - 

3 . Diirbc 

\_ The Duroc breed is native to the Northeast U^Si The Duroc is red in 
color i with the shines varying from light to dark. It is a meat type hog. 
It has the "flop" ears. Durocs produce litters that 'survive quite Weil and 
have aii excellent rate of gain. They are also known as being fierce in the 
defence of their young. < 

4. -^^orfcshir e 

.This breed is native to England and is a "bacon" type breed. 
Yorkshires may or may not be entirely white in color. The face is often, 
slightly dished and the e^rs are erect i Yorkshire sows ar^ noted as good 
mothers that farrow and raise large litters. Thesy fcrage at\d gain weight 
well. / However, this breed doe?* iib f ; Jiirvive well in low management 
conditions* 

5 H afflnshi rp> 

Th^ most striking "characteristic of the Hampshire is the white belt 
around the shoulders and body, including the front legs. This is ah active 
breed and the sows have the reputation of raising a high percentage of the 
piglets farrowed. They are hot, howeye - . ai* large a breed as others and the 
mature bokr or sow will weigh less than ;ther Breeds, fhey also gain weight 
less quickly than other _ breeds . They? are ah American breed from Kentucky* 
They tend to be short of body with smaller hams. They have erect ears. 
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SWINE HOUSING AND EQUIPMENT 

In Latin America and most of Africa, where pigs are raised by subsis- 
tence farmers , the pig 8 _? r *e allowed to free-range and scavenge off of what- 
ever feeds and garbage they find. In Southeast Asia pigs ar^ nere commonly 
penned and fed ratter than being alio Wecf to free-range • Neither of these 
two systems is inherently "bet ter" than the other. Both are systems that . 
have developed over time as a response to local culture and conditions . / 
Most importantly, they are systems of husbandry that work and are approprir - 
ate to the local conditions . Listed below are some of the advantages &ndf 
disadvantages of the free-ranging system of swine husbandry i l 

Advantages 

1* Feed scraps and garbage available locally gets consumed and 
produces meat • 

: 2. The feed is free and therefore production costs ars nearly 

hbhexistarit. 

3. People do not have to spend much time coring for the pigs. 

4. There if? no need for expensive housing and feeding equipment. 

5. The- pigs are not competing with humans for scarce cereal grains. 
D ±sb d vantages 

1. production of me alt tends to be very lowi 

2. tk-i pi harbor diseases and paranites that are transmit table to 
Suroons and generally^ lower the standards of public health. 

- 3 > They burn "of f a lot of energy looking for food that could be used 

to produce meat or fat* 

4\ They are subject to greater predator losses than if they; were 
penned. • \ / 

5. There is ho control over breeding or genetics in a free-ranging 
environment • 

For volunteers who are sent to work in spphisticated or "hif h-tech • " 
production environments as specialists in swine product ion, controlled 
environments and housing will be a major concern. However, most volunteers 
who work on improving swine product ion do so with subsistence farmers who 
have few resources • For those few "speciails t " volunteers - 9 I suggest that 
they obtain the Swine Science book by M.E. Erismihger as a lesource. This 
particular writing is glared for the generalie : volunteer who will be 
involved in a less production oriented system of animal husbandry. 
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For the generalise volunteer working with sabsis tehee farmers, who pro- 
dace a limited amount of cereal grains, it is my contention that, housing of 
pigs is not a major concern. Of the five c aponents- of livestock production 
(nutrition, management, diseases and parasites, genetics, and housing), 1 
consider housing to be the least important it- terms of increasing produc- 
tion. If the gor.1 Of the farmer and the volunteer is to increase the pro- 
duction of meat from pigs, then an investment of money and time should be 
given to the other 4 components before housing, because they will yield 
better results. It is totally inappropriate to invest in sophisticated 
housing and labor-saving devices for pigs when working with local or Creole 
breeds while not having solved all the problems relating to their feeds and 
nutrition. Unless there is a real excess o f cereal grai ns, being produced in 
your area, it is probably not appropriate to attempt .to move farmers from 
their free-ranging system of husbandry to one of raising pigs in confine- 
ment. When pigs are confined, the fanner and the volunteer have committed 
themselves to a higher level of production that involves feeding the pigs 
daily 1 worrying about production costs and the scarcity of grains, marketing 
of pigs for profit, and improving the levels of husbandry as well as 
attempting to improve the genetic strains or breeds of hogs that you are 
working with. To go from a free-ranging or survival level of production to 
a moderate level is a major s tep and not one that volunteers should prdmote 
unless they are very sure that all the resources needed to do so are 
available. 

If the volunteer finds him/herself in a situation where it. is indeed 
appropriate to pen the pigs up and feed them, or it is a local custom that 
swine are raised in confinement, then there are many points to consider in 
coming up with a design for housing that is appropriate to local "sources, 
culture, and climate. The incredibly diverse possibilities that all of this 
world's villages hold ±u the way that local resources, culture, and climate 
borne together (coupled with my own limited knowledge of the implications of 
such diverse conditions) make It impossible for me to offer any single 
design for swine housing that would be appropriate in al - ses. It is the 
task Of the volunteer. and local farmers (who would know better than I 

do) to determine what is "appropriate" in a given situation. However I 
offer the following points to be considered in your decision concerning the 
type of shelter you might provide to pigs. 

1. Visit other farmers who already are raising ptg^ in confinement and see 
what designs and materials they are using. 

2. Use materials that are. available locally (either free or at minimal . 
cost) such as bamboo; : 

3. Do not inve st much mo ney in housing for pigs . 

4. Make sure that the pigs that are confined have protection (shade) from 
the sun. This can be provided by a thatched roof or trees. 

5. Provide a water source or a mud "wallow" for the pig to cool in as a 
protection from the heat. 



Design the pen in such a mariner as to protect the pigs from predators. 

8. The peri shblild be kept near the farmer arid the source of _ feed. This 

creates the possibility of increased access arid (hopefully) better care 
for the pig; 



9; Consider the following space requirement s : 

- Mature sows, gilts, and boars require 1! -20 square feet of space 
each. 

- Gilts wi^h piglets and mature sows with piglets require afr least 50 
to 65 square feet of space-. 

- Weaner pigs to pigs of 75 lbs. require 5-6 square feet. 

- 75 to 125 lb. pigs need 6-7 square feet. 

- 125 to 200 lbs. pigs need 8-10 square feet each. 

Disinfecting 

In regards to all swine housing and equipment (feeders, waterers, and 
farrowing crates), it is true that they need to be disinfected from time to 
time. If you are rotating pastures or pens , the pens and ail equipment 
should be disinfected. If you have a buildup in parasites or a disease 
outbreak you also neM to disinfect. Scrubbing with soap and water, 
followed by washing with a disinfectant (such as chlorine or iodine)* and 
then sundry! ng for 48 hours is effective in controlling most diseases arid 
parasites • 

Equipment 
Farrowing Crate 

The purpose of a far rowing era te is ?o provide area where the sow 
can remain uhile farrowing which affords protection to the piglets and 
allows the farmer to tend to the sow during tte far rowings Newborn piglets 
are often not quick enough to avoid being laid upon by a sow as she rolls • 
When this happens the piglet can be squashed or may suffocates Farrowing 
crates or guard rails along the wail of the farrowing pen create a space 
where the -piglet can lay down while nursing and still be protected from the 
weight of the sow. Each farrowing crate may be from 4-1/2 to 5 feet wide 
and 8 feet long. These widths allow from 1-1/4 to 1-1/2 feet of space on 
both sides of the 2-f cot-vi de sow stall for the ; Iglets. The bot torn guard 
rail should be about iS-18 inches off the ground • The size of the farrowing 
crate also depends on the size ofr the sow and local breeds. 

The crate can be built out of a variety c materials such as thick 
bamboo, wood, or pipe. The important thing to remember is that the crate be 
built ouL of as inexpensive (yet functional ) material as is available • The 
picture included is of a crate built with plywood but the idea is applicable 
to any building material. 
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Feede rs 



One of _the best feeders is the trough. This type of feeder io good for 
either dry feed or a wet mash. They can be It cheaply but of wood. They 
should be built so that they form a V which ;es the feed to fall tb_the 
bottom, prevents the pigs from standing in it, and may reduce waste. The 
trough should also have slats spread along the top of it to prevent the, pigs 
from lying in the feeder. The trough should be supported by wide end pieces 
that prevent it from being turned over and the feed wasted^ Refer to the 
2 illustrations for possible design ideas. Creep feeders ar« designed so 
that the piglets can be fed in an area where the sow cannot enter and feed; 
Pigs that feed directly off the ground, rather than frcva a trough fset-er, 
are more subject to infection by parasites. One to two feet of HriG.it space 
per pig on a feeder is needed (depending oh the size of the pig). 




Ckeep^f ceding is Jthe practice of feeding vsne^trste?; to younjf 

plfcs_Jn_a separate enclosure away from their darr.-v (Dravinj; b# R. F:; 
Johnson) 



9. 



Company ^ P.O. B*w *2», Clttrit, California C.S.4. »3t»?3, «ith c_ 
p«rmliiiac of ti • public «r. 
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Caterers 



Illustration 2-7 



Concrete trough or watering bowl for singlz keg. 




Allow id ffi^hrwS^tefcff ; 
Trough will slip out of greased farm. 
Put wooden plug hi 
drain hole. 




This is a good design for a practical, low-cost anil easy to construct 
waters f or _ pigs . The advantages of this design is that It is easy to clean 
and heavy enough not to ba constantly tipped over by pigs. Also, pigs can 
not lay down in thin waterer to cool themselves, thereby contaminating their 
drinking water. Other ideas for building waterers can be gained from iocai 
farmers and their creative uses of bamboo arid wood. One to two linear feeL, 
depending on the size of the pig, is needed for watering space. 



» 



dharlacta. tt{ 197ft vtr* p*TU 
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RABBIT NUTRITION 



Rabbits are nonruminant herbivores; By tills „ I n*»an that they are 
simple stomached animals (like chickens and horses) ratter an ruminants 
(like goats and cattle). Their digestive anatomy and physiology closely 
, resemble the horse. Because they are not ruminants, j; hey do not have the 
ability to synthesize amino acids from nonprotein ni trogen (NPN) such as 
urea. This is because NPN sources are degraded and absorbed in the small 
intestine and then passed in the urine before the "FN ever reaches the cecum 
where it might be transformed into bacterid prot m. Rabbits do, however, 
have an enlarged cecum which gives thera the ability to utilize fibiot- plant 
material such as grass or legume hay. 

It \i this ability to utilize fibrous plant material which makes them 
an important animal to work with in the development of lives to cV; production. 
They can eat locally grown feeds (such as green vegetable waste, grass, and 
.legumes); In doing so, they are able to produce a protein rich meat without 
competing with humans for grains such as corn, oats, wheat, jice , or millet . 
This is important in a world that lacks protein for humans. It should be 
remembered though that , as production demands (for fur , growth, reproduc- 
tion, and lactation) are increased, the amount of energy in the c.dic»t must 
al^o be in-- r^ased through ad-ling cereal grains to the feed. The feed/gain 
ratio of rabbits can vary from 3: 1 (with a balanced ration) to 8:1 when 
being fed just grass; Rabbits being raised in third woi \.d_ villages where 
the fa^er does not feed them grains , but feeds them locally grown legumes 
2i'd grasses, may get a 3 or 6:1 feed/gain ratio. 

I*: should be remembered, however, that rabbits are hot a "miracle" 
?nimal and there are many climatic and cultural considerations that might 
preclude them being raised in a given village; Cjfore a volunteer invests 
time be money in a rabbit ^rofect, he/she shoult consider the following 
points which may limit rabbit production in the "ropics; 

1. Rabbits cce delicate ^viimais that are clearly outside their climatic 
zones \i!:eir .placed i.i the hot and/or humid tropiosi Heat .;:id humidity 
^ari be \ ler& of rabbits. 

2. There is very little market for rabbit fur in the tropics . 

3. " If labbits are kept in a very clean environment, they will be prone to 

disease and parasite problems • 

3. Feeding, too much fresh green roughages to rabbit3 car. give them 

diarrhea which can lead to reduced weight gains, dehydration, and even 
<.eath. 

5. RabLits have difficulty eating feeds such as starchy roots or grains 
thhit h. *jee~ ground too finely. 

6; RaLoits tend to .grow better axA are healthier during the dry season in 
the tropics than auriig the rainy secjon when they are subject to 
di^eas*- and parasite losses • The _ vrbbleni here is that grasses and 
other "edds that rabbits eat are far more abihdarit in thn rainy season 
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than in the dry season. Therefore , it requires plan* ctng and the 
storage of feeds that are abundant in the wet season to be fed to the 
rabbits during the dry season. In areas such as the Sahei where green 
vegetation is often lacking due to drought, there; may be a shortage of 
av ailable laeds for rabbits; 

7. Rabbits, in many cultures^ are considered tod "elite" to eat. Here, the 
cultural considerations preclude the raising arid eating of rabbits. 

8. Also, rabbits are highly stressed by noi^e M by being mishand led . 
The husbandry of rabbits requires that the farme* (or whoever ±s taking 
care of them) be gsntle ar.d not subject them to abuse < 

Advantages of rabbits ovei ^thei- animals include : 

1; they can be raised on very little land. 

2. They can effectively utilize iibroiis plant material* 

3. They convert fetd core efficiently to protein than larger animals like 
cattle and swine. 

4. They reproduce very Quickly. 

5. Their feces is a good source o r fertilizers r. , can be used in earthworm 
production 

6. It costs very 1:< t lie money to get started with rabbits. 
E nergy 

The important point to remember here is chat ii>c re flsed pi 



coma nds require iftwased^energy . In order for rabbits to grow and bear 
young they must be fed welt. Breeding dc-s and bucks can be ma' n- ainei on 
less energy than can rabbits in production. Fat, as a scrrce of energy, can 
v be used in rabbit ration? v bat should be limited from 2 to 5% in order to 
avoid scours. 



Protein 



Production requires hlgb levels of good quality protein (legumes). 
Rabbits raised on «jras>, wij.1 not grow and produce as well as tto« raised 
on Ingumes f alfalfa, omuts t soybeans , ieucasna, stylo , and :vingb* ans J • 
Conrohagy ai.tO rabbi ^ m efficiently utilizing protein. 



The nutrient requirements listed on the following page are taken from 
the NRG fabbit tc-.t. iicy vre. requirement- fcr higH level production. 
These values are k.ed on an as-fed standard. The requirements for survival 
clearly would be lower but we are not sure how much lower. 
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Rabbit nutrient requirements forr 







TDN 


CP 


Lysine 


Ca- 




Maiii'i^f.arice 




55 


12 


t 

* 


* 


* 


Gescatl^i 




58 


15 


* 


.45 


.37 


Lactation 




70 


17 




.75 


.50 


Growth 




65 


16 


.65 


.40 




* Required, amount unknown 










Included below 


are 2 


sample feeri 


£1 ^ *f A n O 


tor nign 


level production i 


Fryer ^growth) 


ration 












Feedstuff 






CP 


T^ysine 


Ca 


p 


Alfalfa hay* 


50 


20 


6.6 


.27 


.56 


.10 


Corn, grain 


23.5 


19.5 


2.2 


.05 




.06 


Barley, grsin 


il 


8.2 


tit 


.05 




.04 


Wheat bran 


5 


2.8 


0.7 


.03 




.06 


Soybiar. meal 


10 


8.2 


4.6 


.29 


.03 


06 


Salt 


0.5 












Totals 


100% 


58.7 


15.5 


.69 


;59 


.32 



* Alfalfa hay—not rneal — Feed value from NRd Rabbi*: text pa£e% 13 and 19 
Line #6. 

This ration ir "X ->n an as-fed basr.s. 

U^e pa£. Ko 23 to obtain the TDN, CP, Lysine, Ca, and P feed values 

for the.*-: feed Ligradiehts in the NRC rabbit text. 



Ration for a pregnant doe. 





1 


TDN 


CP 


Lysine 


Ca 


P_ 


Alfalfa hay 


50 


20 


6.6 


.27 


.56 


AO 


Oats, grain 


45.5 


29.6 


5.5 


.15 


.03 


.15 


Soybean meal 


4 


3.3 


1.8 


.12 


.01 


.02 


Salt 


0;5 












Totr'.s 


1002 


;2."9 


13.9 


.54 


.6C 


,27 



- 270 - 



s 



Table 3- i 

Rabbit Mineral Chart 



JVUnermb Which 
May Be Diftdent 
Under Normal 
Conditions 



Major or macro 
minerals 
Salt (sodiu.r 
and chipr- 
inc. NaCU 



Caldum (Ca) 



Conditions 

Usually 

Prevailing Where 
Deficiencies Are 
Repo rted 



Negligence, for 
salt is cheap. 



Rations of grass 
huy and farm 

gr?ii;s: 



Magnnlum 



Potassium <K) 



Trace or micro 
minerals: 
Cobalt (Co) 



High legume for- 
age ratic** 
vcHhoul 
supplemental 
phosphorus. 



Functions of M in er a l 



Sodium and chlorine help maintain osmotic pressure in body cells upon which 
STnds the transfer of nutrients to the cells and the removal of waste mate- 
rials A sc Sum is important in making bile which aids in the AM 
fats and carbohydrates: and chlorine is required for the format of hydro- 
chloric acid in the gastric juice so vital to protein digestion. 



_ Some 

Deficiency 

Symptouu 



Depressed 
growth. 



Essential Tor development and maintenance of norma|bbnes a^ 
tant in hbod coagulation and lactation. Enables heart, nerves, and muscles 
to function Regulates j^rmeabili ' of tissue cells. 

AlTecu availability of phosphorus and zinc. 



tvscnr 1 for sound bones and teeth, and for the assimilation of car^hydrates 
and fats. A vital ingredient of the proteins in all body cells: Nee— sary for 
enzyme activation. Acts as a buffer in blood and tissue. 

Occupies a key position in biologic oxidation, and reactions requiring eneigy. 



Rickets; tetany; 
brittle bones. 



Rickets; tetany; 
brittle bones. 



Necessary for many enzyme systems and for proper functioning of I c nervous 

system. - , , --- -r — r 

Closely associated with the metabolism of calcium and phosphorus. 



Hssentii'l fir. proper enzyme, muscle aius nerve fir 
activu,. and appetite. 



vxrdorg?nism 



Copper ( Cu ) 



r *;cds fiiwti 2o- 
bi»li :, jencierit 
areas (in Fla. 
Mich.. Wise. 
N ; H . . Mass.: 
Pehh. v N:Y:: 
anri Albert a. 
C;*r.r.»ia). 



Constituent of vitamin B 12 . 



Copper, along with iron, is necessary for hemoglobin formation, although it 
forms no part of the hemoglobin molecule of red blood celJs. 



Iodine (I) 



Iron ( Fe) 



Manganese 

(Mn) 



HnciZn) 



Feeds s* w : i,. 
iodine- 

leficien t a re a s: 



Excess calcium 
andj>hbs- 
rus_ de- 
eases 
absorption of 
manganese. 



Needed for the production of thyroxin, an iodine-contai'iing ho s mor.c that 
regulates metabolic rate. 



Necessary Tor formation of hemoglobin, an iron-containing compound which 
enables the blood to carry oxygen. Also, important to certti«n enzyme 

\ystcms. ~ . 



Considered-essential in utilization of calcium ana^hosphbrus. fori 
tioni.ig of mammary glance and nr/mal reproduction. 



■ riL'nc- 



Component of several e vzyme systems and also required for norma) protein 

synthesis. 



Poor fur growth; 
fi;f chewing; 
hyperirrita- 
>Mity. 



Muscular 
dyslrophy^ 



Anemia. 



Anemia; graying 
of hair. 



Micro tyre and 
hyp6ciirc.*nic 
ancn\2. 



Abnormalities.. 
c« the skeletal 
system. 



Weight loss, 
alopecia* 
graying of 

. hair, der- 
iistitis; low 
hematocrit, 
reproductive 
problems. 



illy- Thercis ,n recommended alio* *nce> . iwnrin* of v^y ar, provided in orde* ,o compensate for Vinson. »n feed c*npo..l*on. cwnrxmmcm. pu. 

tr«: ^rltiao— cowpTO. t»T E. 1 Am*--z. a>< C. C. Of"tin«. - 
Jr., put>llsn«d by Zh» -Eai*«af«r tMtUaClt* £j-t»ny._»V>. C*a»l i 

California, U.S.A. 93613. * tha par»l*«ioo of tha ptuli»i*ir. 
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Table 3-1 

Rabbit Mineral Chart 
Page 2 



Mineral Retool rem* tits' 
jeauierai JCb'titeni 
of Ration 



•0.5# 

Salt (NaCi) 



Variable according to' 
age and. production 
(see Table 26-1). 

^(^IciwiCaT 



Recommended A' 



Dair) Nutrients/ 
Animal 



of ir*e Mineral 



I 



_ Cornir.f rits 



G.5- 1.0 



0.4-1.0 



*>a<i spools. 

On be added to feed. 



G round lime stone o r 

_ oystershell flour. 

Where both Ca and P 
are heeded, u<e bone 
meal, dicalciu.i. phos- 
phate ,_p_r defjuoi r 

_ nated phosphate. 

Mbribsbdium phos- 
phate^ 

Where both Ca and P 
are reeded, use bone 
ih> J. dicalciurii phos- 
^j.e. or deflubri- 
nated phosphate. 

Magnesium sulfate: : 
MagnesiUm oxide. 



Sodium and chlorine are low in feeds of plant ori- 
gin. 



Therj is little danger of bverfeedirig salt unless '« 

en access t»j 
of water are 



5 'alt' starved animal is .suddenly give 
too much salt or if libera! amounts 1 
ava ilable: 



The Ca:P ratio should be maintained close to 1:1. 
although 2; I is acceptable when Jhe higher cal- 
cium content is due to the presence oflegume.. 
Whep* there is 5 shortage of calcium in the 
ration, it is withdrawn from (he bones. 



Variable according to 



/age 



and 



eduction 



(see Table I). 
Phosoborus (P) 



•300-400 ppm 

Magnesiuh [Mg) 



0.22-0.50 



(Same as stated forCu Utu* iT'Xommems" above.) 
If plenty of vitamin D is pre>"rit. the riitio of 
Ca P becomes less important Apparently ^phos- 
phorus cannot be withdrawn from iSe bone. 



0:03-0.04 



Potassxtstl 



(K) 



Cobalt (Co) 



•3 ppm 

Copper (Cu) 

♦0.2 ppm 

Iodine (I) 



Iron (Fe) 



Variable according to 
age and production 
(see Table 26-1). 

Manganese (Mn) 



Zinc (Zn) 



0.5 



In hign Ca diets. Mg may become deficient due to 
interference from the Ca in absorption: 



Potassium chloride. 
Roughages: 



CbbiJt chloride, cobalt 
sulfate. , cobalt ox ide . 
or cobalt carbonate. 



0.00003 



0.2 ppm 



6.0050* 



I mg for growing 
animals: 
O.j mgfor 
mature 

animals. 



0.000025- 
0:000085 



Trace mineralized '>aU 
containing copper sul- 
fate or copper carbo- 
nate. 



Iodized salt. 



Trace nineralized salt. 



Trace mineralized salt. 



Niang^rese is needed for growth arid repicd'ictiwri 
of mcst animals. 



Zinc carbonate 
Zinc sulfate. 



or Tf ocesMns. Wlvre preceded b< an .iste*i*k. the miner.il reqiirVmerm i allowance*: and other Uas r* ese.Hed herein *ere uken from N , t tnr,,i Htnt«rrtnrms .»f H 2nd re. ed. . 

NRC N.a^oiial.Ac^ern^'jiSc;ence\:_lV77._ . __. .... _ _.. __ 

Requirements for \l* horse as slated in Sntnrni Rrnutrrmrrtt* at thr Hor^r. 3rd . ed.. NR/ '.jtmrul Atjdem>,»»f Sciences. Vfl V 

, - , - - -- Frc . t mmd* «od ->«utf lslon— coggUtj . bf «a t. »m«1d*"? *ai C C.oUfteiiw,— 

J." — 2/2- -- Jf...?i»bU«rwj.*? :.H EuiitQtt. ^JLjJhiai C£^?«flT_: .0. Jo*_*2». Clj*l 



?33 



California, U.S.A. 9361 J, wlch cr»« p-r^i»ion of :io publl»h*r. 



Mac^ro^M: 



1. Salt 

Rabbits like salt and iodized salt should be 0.5 to 1% of their ration; 
Salt spools can be placed in cages to satisfy the rabbits 1 needs, but the ' 
salt is corrosive ub wire cages. 

2. Calcium and Phosphorus ; - 

Rabbits absorb calcium efficiently. Ari excess of caiciamUn the feed 
should be avoided because it can effect the absorption of other minerals 
(primarily magnesium and phosphorus). Rations should have a range of ,1:1 to 
1:5:1 between calcium and phosphorus. Imbalances can occur if the ratio is 
too low or too high. Low phosphorus in the fead can retard growth, lower 
conception rates, and weaken bones of rabbits; 

The following six points should b£ considered in producing a ration of 
rabbits: * 

a. The cereal grains and their by-prodacts and straws, dried mature 
6 rasses, and protein supplements of plant origin are low in 
calcium. 

% - - - 

hi The protein supplements of animal origin and legume forage are 
rich in calcium. 

c. The cereal grains a:xd their by-p relucts are fairly high or even 
rich in phosphorus, but a large portion of the phosphorus is not 
readily available » 

i*; Almost all pro!-ein-rich supplementn are high in phosphorus. But, 
here again, plant sourr.ej of phosphorus contain much of this 
element in a bound form- 

e. ' Beet by-produc*. and tf ri^ U *a*ii-e non- .eguminous forage such as 
grass F ;ys and fodders) a£s lively 1,3 lew in phosphorus, 

Proper absorption and utilization of cilfciu:* and phosphorus is 
dependent on 3 factors: 

a. An adequate mpply of calcium and phosphorus in an available forc* 

b. A suitable ratio .between thvm (somewhere brtween 1 to 2 parts 
c.iicium to 1 tc 2 varts phosphorus) i 

Ci Sufficient Vitamin D to make possible the assimilation and 
utilization of the calcium arid plic spheres. 

-* Maguesiu^ r 

R».;«bits suffering t : ;■ r, the 1?-<:Y. of drc'aty cagne;ium exhibit poor 
gv.^th. fur-cht-vin* habits and hy-ser>irritabiiity. A nujnbar of minerals ill 
t-ie e'Let \re interrelated ; ond what might seem to be an adequate levtl of 
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magnesium may actually be a deficiency due to an excessive amount of another 
mineral wi tit which it is competing for absorption arid utilization (such as 
calcium); Under normal conditions, 0.03 to 0.04% magnesium in the diet 
should be adequate; j 

4. Potassium 

A form of muscular dystrophy which resembles a def ir\ ? :ncy of vifamir E 
occurs in rabbits suffering from a Efficiency of potass . in; tie rally,, a 
diet consisting of 50% roughage is adequate in fuifiiU^ rrb- potassium 
requirement (0.6% of the ration) of rabbits; 

Micro-Minerals 

. Cobalt 

Cobalt is the central 1. -..c of Vitamin Bi 2 . Rabbits use cobalt in 
the cecum to synthesize B-j^. 

2. Iodine 



The need for iodine by rabbits has been established but the amount 
needed has noL been determined. It is best to use iodized salt when adding 
salt to a ration if it is available. 

3; Iron and Copper 

Be zh ar~ required to prevent anemia. 

4 r. Manganes e 

The manganese requirement for rabbit rations is 3.9 mj?/ 1 b. of proving 
ration, 1.1 mg/lb of maintenance iitio.i, i.i mg/lb of ge^caLion ration, aid 
1.1 mg/lb of lactation rations Deficiency of TSari gattr^ / in ratvbits can 
cause bone deformities such as crooked legs, brit ^^i'.sij Hecrsased height* 
arid decreased size; ' 

3. Zinc 

The need for zinc in the diet has been established but the ac^-ant 
needed has not been determined; Deficiency symptoas include lowered feed 
consumption, weight loss, graying of hair, and reproductive problems. 



Wacer R equirements of Rabbits 

The water requirements of rabbits are influenced by a number cf factors 
including: 

1. Temperature, arid humidity,. As th> temperature r^nd 'humidity increase, 
the demand for water will increase lor the rabbit to be able to shed 
heat arid avoid dehydration. 



9> 
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2;/ Stage of production. A doe with' a lit^r ~ f can drink up to one. - 
gallon of water per day. When it is possible, all rabbits should be 
given all the water they can drink. This may not always be possible— 
especially in the Sahelian countries. 

3. Feed composition. Feeds that are high in protein arid fiber (such as 

legume Hays) increase th3 Seed for water because of the 1 ;ere?<.v: oaed 
to excrete end .products r roduced in the digestion arid met.- - " P 

these feeds. Providing fresh, green, and succulent feeds into ths 
ration provides an additional source of water. However, such feeds 
(fresh lorages) contain a high amount of water, '-rhich may limit the 
amount of feed the rabbit is, able to eat and thc-y can cause diarrhea. 

Fresh clean water should be available to rabbits At all times. Water 
bowls should be cleaned and disinfected regularly to prevent the spread of 
parasites and disease. 

I-ion-nutr i tive Fac tors of Feeds 
Fiber 

Breeding bucks aid does that are not being b-*d currently and are being 
fed a maintenance die.:, can receive up to 16-22% fiber in their rations. ■ 
How«~- restating does, lactatirig does, heavily used breeding bucks, and ' 
<r -owing 'fryers should receive only 12-1 6% fiber because of the greater need 
for digestible nutrients. Such fiber should be left in a coarse fopa 
because if it is too finely ground r it may cause diarrhea. Roughage (.fiber; 
in the diet can also reduce tb-2 incidence of fur-eating. 

Rabbit Feeds 

ji Energy feeds. These inclrde cereal grains such as corn, barley, bucky 
wheat, oats, rye, wheat, and the grain sorghums. - :j 



2. Protein suopiemerits. Fis^ and animal by-prod" .ts are seldom used as 
protein supplements in rabbit rations due to ^availability, hi 3 h cost, 
and low palatability with rabbits, Oilsee^ ^als are commonly used 
suC h\as soybean meal, sesame meal, linseed meal, and cottonsetd meal. 

\ ■ : o . . _ - 

3. Uv Forages. These can be a main part of the ration. Hays can be used 
to lower the cost of feeding rabbits. Hay tb*t is moldy or contains 
dirt can cause the rabbit to be more susceptible to disease. All 
forages should be collected in areas where other animals <such a- swine 
and cattle) are not grazing or the forage may be contaminated with 
parasites. 

4. Legume Havs. These are the best fe«3 for rrbbits. Ihey are high in 
protein arid vary palatable. A goon qoa'.'ty Legume hay can be used as 
the sole Eeed for rabbits on maintenance dit..e. Forty percent ©t the 
ration fbr pregnant does and lactating does can be le L v^ hay. Exam- 
ples of ieyume hays would include lsucaetia, • * c alf a, clover, veiich, 

• kudzu, cowpeas, iJoybe?.us, and peanuts. 
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5; Grasses. Fresh grasses are high in water arid bulk aiid may need to be 
supplemented (if it is appropriate to the project's level of develop- 
ment) with grains to prevent nutritional deficiencies. Rabbits may 
have a fill problem as well. _ The source of the grass should be checked 
to make sure it is parasite free. 



Feed& 



In attempting cb introduce the raising of rabbits or trying, to increase 
the production of existing rabbit operations, volunteers should be careful 
to ensure that it is profitable for those involved. In order to keep the 
rabbit operation profitable it Is good, particularly' in low to moderate 
production environments, to use localjly grown; inexpensive feedstuf fs suih 
as garden and table scraps. This will lower your feed and produ ct ion costs. 
Garden trimmings (carrots, cabbages, etc;) can be used but fat , meats, and 
spoiled foods should' not be used. . 1 

Miscellaneous Roughages ' 

Peelings from starchy roots (cassava, onyara, taro, and potatoes), puip 
and peelings ftom citrus fruity and other iocally available low cost feeds 
can be used. . , 

'Roots and Tubers '" 



The addition of roots and tubers tr he rations of rabbits can be bene- 
ficial, especially in the dry season whi a fresh greens are not available. 
However , the water content of roots and tube rs tend to be quite high (about 
90%), and the protein level is quite lvw (1 to 4%). Thus, the volunteer 
should not incorporate too high a level of them in the ration. A deficiency 
in some of the nutrients may result when feeding toots and tubers* because 
rabbits , sfetrenti ally eat this type of feed f'rst, subsequently neglecting 
; !:« higher quali ty feeds. For this reason, the daily allowance of roots and 
•Vv:rs ■ t* i maintenance ration should be limited to 1.5% of body weight . 
T> ?.hbits j.n production should not bo fed any roots or tubers c 



Shrubs— and Trees • ;, . 

Occasional iy> rwigs from woody plants can\be given to rabbits. While 
t\vi nutritional valuo of such, feeds may be doubtful, they provide the rabbit 
wit!, something} on which to chew (other than the cage> which serves to dull 
t he tr growing teeth, a.A perhaps some additional fil . ./ 

Feeding Rabbi tk 



The fe ed/^ain ratio that a volunteer gets with his /her rab hi t s depends 
on what the rabbits are being fed; the health of the rabbits, and othfer 
stresses tnat the rabbits are exposed to. The f/g ratio varies from/3 : 1 in 
very well managed projects to 8: i in projects where the feed is of poor 
quality or of ishort supply; / / 
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He: < Backs 



Because these raoLics are:not in production they can.be given a 
maintenance ration that is adequate to maintain their health but hot allow 
them to become fati Legume hay Is pref errable . _ If it is hot available or 
is too expensive^ then grass hay can be used and supplemented with 3-4 bz» 
of grains of each 8 lbs. of liveweight daily. 

Pregnant Does 

If pelleted feed is available^ given 4-5 oz; daily for the first 2 weeks 
of gestation, then increase it to 16 oz; dally during .the .last 2 weeks of' 

gestation and during lactatida. If pelleted feed is unavailable— provide 

fresh or sun dried greens such as legumes and/or grasses and supplement/ with 
6-7 oz. of grains daily. J 

Lact^tihg Does 

i / 

Lactatirig does require ve>. jh quality reed due to the high nutrient 
(Jemahds placed oh them; Either a complete pelleted ration or a combination 
of good quality hay and supplement will provide the needed energy and pro- 
tein. Does fed less nutritious food supply hot produce as well. If 
you, as a volunteer, cannot provide this kind of diet to your does , then you 
should be realistic in your expectations about tne kind of product ibh you 
will receive. After the young are weaned, the doe can be returned to a 

maintenance ration. / 

t 

Eyyers / 

For medium-si ;jed breeds (New Zealand and Calif ornians ) 2- " bss . of a 
pelleted supplement: daily and ffee-chbice of good quality hay will be ade- 
quate- If a complete pelleted ration, is to be used , they should be fed 4-6 
ozs . daily. Fryers will not grow well oh starchy* low protein diets; 



Feeding Methods 

A standard rule: of thumb is that rabbits should never be exposed to 

radical changes in their diet. If feed changes are to be made, they should 

be made gradually, taking as long as 10 days* If the change occurs too 

ouickly, the rabbits will eat less vr not at ail until thty becone accustom- 
ed to the new food and it beeves palatable to them. As v. consequence of 

the stress of a hew ration, rabbits may lose weigh re susceptible 

i . i 

to other stresses • 

Hand-Feeding 

While this method of feeding involves considerable time and labor, it 
enables the volunteer/ to^ keep a. close watch on 7 the general health and feed- 
ing habits of his/hey rabbit?; It allows the volunteer to continue to 2 ear 
more about rabbits through close contact. This frechod can best be justified 

in jmall operations J 

I 

i 
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RtHbblts can _ be. fed bribe, twice, or three times daily; Local customs 
and practices will have an influence on your decision of when and how often 
to feed the rabbits. A brice-a-day feeding practice is good if your goal is 
to lower the amount of labor. Also, the rabbits are more likely to maintain 
an active appetite if they are allowed to clean up their feed before the 
next feeding; Pince rabbits eat more during the night hours, a once-a-day 
feeding should be offered in the evening. If more than one daily feeding is 
useti, the last feeding of the day should provide the largest qtmncity of 
feed* The number of feedings is not critical, but it is important that the 
time of feeding be regular from day to day. Rabbits are creatures of habit, 
and any break of routine can cause digestive problems. v 

Self-Feeding 

Growth tends to be more rapid and efficient in self-fed rabbits than 
those- that are fed by hand. This improved growth rate is due to the fact 
thai: self-fed rabbits have^ access to feed at all times; consequently, they 
eat more frequently and chew their feed more thoroughly. Rabbits that are 
on maintenance rations may consume more feed than necessary if feed is pro- 
vided ad-lib. Thus, only iactating does, and fryers 4-8 weeks of age should 
be fed free choicer 
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Tahie 3-3 
Vitamin Chart 



Vitamins Which 
May Be Deficient 
Under [Normal 
Condi boos 


Conditions Usually 
Prevailing Where 
L^cncirntjcj j»i * 

Reported 


Functions of Vitamin^ 


Sotne 
Deficiency 


Fit-soluble viumlm: 
A 


When on high forage rations that have 
been stored a long time arid lost 
their carotene value. 


Promotes growth and stimulates 
appetite. 

Accictc in r^nrntrliirf inn drift laCtatlOfi 

Keeps Jhe mucous .membranes oj 
respiratory _and_ other tracts in 

_ Healthy condition. 

Makes for normal vision. Prevents 
night blindness. 


Retarded growth, neural lesions, 
ataxia, xerophthalmia, arid im- 
paired reprpductiqn^ 

Young rabbits from deficient 
mothers may be hydrocephalic. 


b 


In confinement rearing where therab- 
* biis do not have access to sunlight 
or sun-cured hay. 

h 


Assimilation and utilization of cal- 
cium and phosphorus v necessary in 
normai Done v» * »- *y H 1 ' - Ml 111 
eluding the bones of the fetus: 


Rickets. 






Serves as insurance against destruc- 
tion of vitamin A; 
Makes Tor improved reproduction: 
Protection of cellular lipids from 
_ oxidation. 


Nutritional muscular dystrophy of 

_ tr m l m *i\ 470rfHaC fTIUSCle 

paralysis, and fatty livers. 


K 


intestinal disorders or when aritibicn 
tics are used. 


Concerned with blood coagulation. 


Hemorrhaging and abortion. 


Water-soluble 
viUmins: 

Biotin 


L/CCurs wncn raw wmic is icu 
over an extended period. 


•a 

Serves as a cofactor in carboxylation 
reaction. 


Loss of hair arid dermatitis. 


ChoUne 


Rations low in methionine, an amino 
acid. 


Essential in building and maintaining 
cell structure and _in_ the trans- 


Depressed growth, fatty and cir- 
rhotic liver, arid necrotic kidneys: 


Niacin 


\ 


Constituent of coenzymes. 
! Hydrogen transport. 


Loss of appetite, diarrhea, and 
emaciation. 


Pyridoxin* 1 B*) 




Key constituent of cofactors involv- 
ing amino acid arid energy metabo- 
lism. 


Depressed growth, acrodyriia. con- 
vulsions, and paralysis. 



Jr.. imbU«t»<|-by t£ t«ilMir4ttbUthiB|-C^«r^^.l«_*». *.lo*f* 
Cillfor»l«, U.S.A. 93613, flcti ttm pmrmiMUvn o* eta prtUihar. 
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Vitamin Contest 
of Ration 



Fat-soluble 

Vitamins 

Variable according 
to age and produc- 
tion (see Table 



M8 mg/lb for rabbits 
in production. 



•0.1 mg/lb for ges- 
tating does. 

K 



Water -soluble 
Vitamins 

Biotln 



Recommended Allowances' 



Ditty 
Nutrient* 
Per Rabbit 



23 mcg_of _carotene_pe_rpo_und_pf 
ration has been shown to pre- 
vent symptoms of vitamin A 
deficiency. 



Per Pound 
of 
Ration 



500 IU 



NQ_ajlowanc«_|ttye_ .^ch recom- 
mended for vitamin D supple- 
mentation; y 



0.5 mg/lb of body weight. 



No allowances have been recom* 
mended for vitamin K supple 
mentation. 



Practical Sources 
of the Vitamin 



Stabi li zed vitamin /V 
Green grass or legume. 



Comments 



Sun-cured hays. 

Exppsu re to sunlight , <••_ 

Commercially available supple- 
ments of either D = or Bj': 



25 IU 



Stabilized vitamin E. 

Q e rm_ or _gu m _o i j s of plants! 

Green plants and hays. 

Cereals: 



Synthetic, vitamin K-. 
Green grass. 
Well-cored hays; 



Widely distributed in nature. 



Vitamin A is not synthesized in 

_ the cecum. 

It is wasteful tojeed mcrevijamin 
A than rieeded. Also, extremely 
high levels over extended peri- 
ods may cause bone fragiluy. 
hyperostosis, and exfoliated 
_eplthejium. 



The vitamin D requirement is di- 
rectly related to the Ca: P ratio 
and their respective levels. 



Studies indicate that dietary vita- 
min Kis requi red for re prod uc- 
lion but not growth. 



Deficiencies are not associated 
with normal rations. — 



•ti^.g/jbjbr grow- 
... ing rabbit. 

Choline 



0.12% 



Choline chloride. 



•82 mg/lb for grow- 
ing rabbit. 



Niacin 



5 mg/lb of body weight. 



Synthetic niacin. 
Green alfalfa: 

Certain oil meal and fermentation 
solubles. 



* 1 8 mg/lb for grow- 



40 meg 



0.5 mg 



ing rabbit. 



< B K> 



Caitbis. potatoes, and 
greens. 



Li mi ted _ampun its bfn i iacin can i be 
synthesized _ from the amino 
acid tryptophan: Supplemental 
niacin in some cases can in- 
crease growth rate. 



«A> u<.ed herein, the diMincnon between "vitamin requirements"" and -recommended allowances" i* is follows: In.vilimin fequirerr*nls^i»_jrjiriijiv^^ 
intentionally . *herej«, in recommended iaHowa>ice^™r^in«, of saTety are providedin order to compensate for variation* in feed composition ^environrrcnt. and possible tosses dunag 
uon«e oc-prbcesswif: Where preceded-byjuiliteriik , the vitamin requirements, allowances, and other f,tcK presented herein were taken from Sturtenr Requirement* ufRuhhit*. 2nd 
ev. ed.. NRC-Natio.ial Academy of Sciences. 1977. 



****** 



rami t—dm tad Mucrlcloa — ewplm . by M. t+- g iw l fifr «nd r„ .L_oi«nc La« 4 

Jr.. P«t»lU)Md ^ c Im eatilcftr tab lilklof Ccapmy, P.0» 8o« «29, Clorla. 
California. U.S.A. 936i3. »*leh i*» P-ralanlon ot cha PubUthir. 
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^abie 3-4 

Nutrient Reqairenients of Rabbits 

Composition of Some Common Rabbit Feeds, Excluding Amino Acids 



Aa-Fed Bejia and Dry Baeta (Moijture Free) 



No 



S a •otitic Name 

Shon Name - -- - - - 

AmeJica_n_F e*d_ _C ont rp_l_ _Nime ( AAF CO ) 
Canada Feeda Act Name (CFA) 
Omar Namet 



interne- Dry 

bonel ■ Matter 
Fe*d No • {%) 



Cruda Ether 

FJE 1t>N Total D»o Fiber Extract 
tkcatAcg) (%> (%> <%) _(%! <*> 



Nitro- 
gen- 

Free. _ 
Extract 
(%) 



___ Cak_ Chlo- 

Aah dum rlne Copper 
(%) (%) (%) (mgAgj 



10 

n 



ALFALFA. Medicaid saliva 
— freih 



— hay, i-c, early bloom 
— hay, i-c, full bloom 
— meal dehy, 17% protain 
— meal dehy, 20% protein 



12 BAKERY. 



13 
14 



— waate,_dehy_ 

Dried Bakery Product (AAF CO) 



2-O0-196 24 
700 

1-00-059 89 

too 

1-O0-068 68 

too 

1-00-023 92 

too 

1-00-024 92 

too 



4-00-466 92 

too 



620 
2540 



2200 
2470 



1780 
2000 



2540 



2610 
2*30 



14 


4.9 


3.5 


6.5 


03 


10.1 


2.2 


0.45 


0.11 


2.6 


57 


19.9 


74.4 


26.5 


3.2 


41.3 


9.1 


1.37 


a49 


;as 


60 


17.7 


12.9 


24.9 


24 


373 


8.1 


1.33 




193 


55 


IAS 


14.3 


2A0 


2.7 


47.4 


5.0 


7.45 




27.7 


40 


133 


9.1 


30.6 


1.6 


35.5 


73 


1:13 




10-31 




75.0 


7<u 


34.4 




40.0 


A9 


7.29 




11.72 


63 


17.4 


12.2 


23.9 


2.7 


38.1 


93 


132 


046 


ua 


6$ 


18.9 


73.3 


26.0 


2.9 


473 




;.44 


as? 


A 77 


69 


20.2 


15.0 


20.3 


32 


374 


ioi 


1.63 


047 


640 


64 


22.7 


763 


22:2 


3:5 


4as 


ru 


r.av 




A20 



4190 101 93 94 1.0 11^5 
4560 ttO tO.7 10.2 tt tZS 



15 BARLEY. Hordaum vufgara 



16 
17 



1? 
19 



— gram 



— grain, Pacific Coast 



4-00-549 


99 


3330 


75 


124 


9.9 


5.6 


1.7 


67.1 


3.1 




too 


3740 


4W 




tt.t 


A3 


7.9 


7A2 


3.5 


4-07-939 


89 


3330 


76 


9.5 


8.0 


6.2 


1.9 


684 


2.5 




700 


3740 


44 


ml 7 


9.0 


7.0 


*? 


7*9 


214 



20 BEET, SUGAR. Beti sa^anfarw 

21 —pulp, dehy 

22 Dried Beat Pulp (CFA). _ 

23 Dried B««t Pulp (AAFCO) 

24 BERMODAGRASS. Cynodon dacfyfon 
25 
26 

27 
28 
29 



— hey, e-c 

BERMUDAGRASS, COASTAL. Cynodon dactyfon 
— hey. s-c 



4-00-609 90 
700 



1-00-703 91 



9080 

3420 



1890 
2090 



70 
79 



43 

47 



8.6 4.1 163 
SL5 4.6 2d2 



7.5 
*2 



4.0 26.0 
45 2A6 



66.1 i 4.6 0.20 0.90 — 
7tt4 4.9 022 *96 — 



0.04 0.18 %m 
AOS *& A06 

0.04 0.16 8.09 



6.5 «4 4.7 0.86 0:04 1238 \ 
0.6 **? &2 tt 72 a 04 TAW 



13 49.0 7:0 037 — — 
20 6X9 7.7 0.41 — — 



30 CLOVE*. Jrifo/itjm pratansa 



31 
32 



— red, hay. a-c 



33- CORN Zaa mays 

34 —gluten, meal 

35 Com Gluten Meal (CFA) 

36 Corn Gluten Meat (AAFCO) 



37 
38 



—grain, dent yellow 



39 COTTON. Gossyptuni ipp: 

40 — ieedi, meal iorv extd. 41% protein 
41 

42 DICACCIDM PHOSPHATE, 

43 Dicilcium phoiphate (AAFCO) 

44 FLAX, tinum usitatissimum 

45 — aaeda. meal eoJv_extd_ 

46 Sorvent esrtracied Lineeed Meal (CFA) 

47 Linaaed Meal. Solvent Extracted (AAFCO) 

48 MILK.__ 

49 — <Jehy_ 

50 Dried wttole milk, feed grade (AAFCO) 



51 
52 



ekimmad dehy 
Dried ekimmed milk, feed gred* (AAFCO) 



91 


1770 


40 


1i:i 


5.7 


27.6 


2.1 


46.5 


5.7 


036 






too 


1940 


44 


722 


62 


304 


2.3 . 


57.7 


A3 


038 






87 


2170 


49 


14.1 


93 


25.5 


24 


38.1 


7.5 


130 


038 


949 


700 


2990 


54 


15.9 


77.0 


2A7 


2,6 


44.0 


A5 


7.49 


0J2 


7*97 


91 






42.9 


31.5 


43 


21 


394 


3.1 


0.15 


ao? 


2830 


700 






47.2 


34.6 


5L0 


2.3 


423 


A4 


0.16 


ao* 


37.70 


89 


3790 


83 


93 


7.3 


2.0 


3.9 


723 


13 


ao3 


0.04 


320 


700 


4200 


93 


10.5 


6.3 


Z2 


44 


&.1 


7.5 


aai 


a 06 


A80 


90 


3090 


67 


40.7 


34.5 


12.6 


2.1 


313 


62 


ai? 


0.06 


2048 


700 


3430 


74 


45.2 


3A4 


74.0 


2.2 


34.9 


66 


a 79 


a 05 


22.76 


97 


0 


0 


00 


0.0 


0.0 


0.0 


0.0 


79.2 


23.00 




A01 


700 


0 


0 


ao 


0,0 


OO 


ao 


ao 


47.4 


2*70 




A20 


90 


3430 


68 


35:0 


304 


8.9 


13 


384 


5.7 


036 


0.04 


26.89 


700 


3970 


75 


339 


39.9 


S9 


7.4 


42.6 


A4 


0.43 


a 04 


2*54 


96 


5180 


118 


252 


254 


0.2 


28.7 


383 


6.6 


0.91 


149 


031 


700 


5980 


722 


26.3 


2*4 


a2 


27.6 


W7 


&4 


0.96 


7.55 


a* 


94 






33.6 


32.9 


03 


M 


611 


8.0 


iM 


0.90 


11.86 


700 






357 


352 


0,3 


as 


546 


A6 


737 


6.S6 


72147 










Ifotrlaat M^alt 


«waci of 




iecoaa 




Wlclo. 


i U77« Tea 
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tabl e 3-4 

NutHent Requirements of Rabbits 
Page 2 



Aa-Fad Bawa and Dry Baaia (Maatura Fra-a) 



Uoa> 

No. 


f odina 
(mgAog) 


Iron 
(% ) 


MAg-_ 
neaium 
(% ) 


Man- . 

ganaaa* 

(mg/fcg) 


Pb6*-_ 
phorua 


So- 
dium 


Sul- 
fur 
(%) 


>«ne____ 


B'otin 

(met .fc/i k 


ChoJina 
(mg/kg ) 


Fo4«c 
Aad 

(mailu ) 


Niacin 
(mg ) 


P-irabr 
Xhfuc 
Add 
fmgrt'g} 


tamiri A 

JCjaro- 

tana) 

(rngifVg J 


mm B, 
Jmgitg) 


Ribo- 
flavin 

(mg\g) 


Thia- 
min - 
(mgAig ) 


Vita- 
min -E - 
(mg>%g) 


1 
< 
3 




n An 

0.04$ 


020 


15 1 

62.9 


0 06 

0.25 


0:05 
0:79 


0;i0 

0.47 


.4:2 * 
77.6 




0:i2 

0.49 


373 
7555 v 




11.8 
49.7 


8.7 
354 


46.6 
7940 


1 60 

ff.69 


3.2 
73.4 


1.4 

5 9 


148 

509 


4 

c 


: 


0:018 

0.Q20 


029 


275 


0.23 
0.26 


0.14 

0, 75 


0.25 
0.28 


15.3 
77.2 






















6 

7 


— 


0.015 
0.077 


0.27 

<u; 


32.1 
5 


0.20 
0.23 


004 

0.04 


0,23 
0.25 


. 21.1 
24.0 


— 


— 


— 


— 


- 


106 
12.0 


- 


— 


— 




8 

9 


0.149 
0. 161 


0.042 
0.046 


0.29 
0.32 


30.8 
33.5 


0.24 
"0.25 


0.12 
0.73 


0.24 
0.25 


19.4 

27.7 


0.3O. 
6.33 


1401 

1523 


2 07 
2.25 


39.3 
42.7 


29.3 
37.9 


120.6 
73 7.7 


8.00 
9.70 


13.3 
74.4 


3.4 

3.7 


124 

735 


10 
11 


0.137 
0.750 


0.037 
O.^O 


0.34 
0.37 


33.4 

3£5 


0.27 
0.30 


0.11 

0. ;2 


0.42 
6.46 


22.9 • 
250 


0.33 
0.36 


1446 

1582 


2.64 
2.97 


49.1 

53.7 


35.3 
33.7 


151.3 
7655 


9.30 
10.17 


14.3 
755 


5.3 

5.9 


145 
759 


12 
13 
14 




0.006 
6.007 


0.32 
0.35 


35.1 
38.2 


0.41 
0.44) 


0.60 

0.69 


0.02 
0.02 


15.0 
75.4 


0.07 
0.09 


1155 
7259 


0.15 
0.75 


262 

28.5 


215 
23.3 


48 

5 0 


3099 

33 72 


1.1 
12 


1.5 
7.5 


219 
239 


15 
16 
17 


0.060 
0.056 


o.ooe 

0.009 


0.13 
0.15 


16.3 


.0.33 
0.37 


0.03 
0.03 


0.16 


>> 

15.2 
. 17.0 


0:14 
O.I6 


913 
1026 


0:53 
0.60 


75:2 

84.5 


7.4 
9.3 


2.5 
2.9 


6.27 
7.04 


1.4 
7.5 


J. if 
4.4 


1^ 

75 


18 
19 




0:011 

0.072 


0.12 

0.73 


1612 
79:3 


0.34 
0.38 


002 

0.02 


0.15 

o.;7 


15:2 

77. 7 


0:15 
0. /7 


_991 
1114 


0.50 
0.55 


47.4 

53.3 


7.9 
&9 




290 
3.26 


15 

1.7 


42 

4.7 


21 
24 


20 
21 

22 
23 




o.cao 

0.033 


Q.27 

U.JU 


34.5 
■ 35.3 


0.09 

U.tU 


Q-21 
0.23 


0.20 
0.22 


0.7 
n ft 




810 
900 




16.7 
18.5 


1.4 

7.5 


0.2 
6.2 




0.7 
' 0.9 

a 


0.4 
0.4 




24 
26 


0 104 

0.1 75 


— 


0.15 
0.77 


— 


0.19 

0.2; 


— 


— 


— 


— 


— 


— 






73.9 
97.3 










27* 

28 

29 


— 


— 


0.15 
0.77 


— 


0.17 

0.75 






0.9 
1.0 


— 


— 


— 


— 


— 


74:3 
81.7 


— 


— 


— 


— 


30 
31 
32 


— 


O.OlQ 
0.021 


0.37 
0.43 


63 8 

73.3 


0:22 

0.25 


0:16 
0.18 


0.15 
6.77 


— 


0:10 
0.11 


— . 


— 


37.0 
42.5 


9.7 
7 7.2 


23.9 
27.5 


— 


15.5 
17.8 


1.9 
2.2 


— 


33 
34 
35 
36 


— 


0039 
0.043 


005 

O.05 


73 
9.0 


0.46 

0.57 


0.08 
0.09 


0.36 
0.40 


— 


0.17 
0.19 


369 
405 


0.34 

6.37 


50.0 
55.0 


9.8 
10.8 


16.3 
77.9 , 


7.83 
8.77 


1.5 
7.5 


0,2 
0.2 


34 

37 


37 
38 


0.052 
0.059 


0003 
0.003 


0.12 
0. 74 


6.0 
5.6 


0:28 

0.3 f 


0.01 
0.0; 


0.12 
0.74 


10.Q 
11.2 


0.06 

0.07 


542 
509 


0.36 
0.40 


30.4 
34.2 


6.7 
7.5 


2.2 
2.5 


5.24 
589 


1.3 
7.5 


2.0 
2.3 


23 
25 


39 
40 
41 


— 


0.022 
0.024 


/ 

0.56 
0.62 


20.5 
22.8 


109 

7.27 


0.04 

0.05 


0.21 
023 


60.0 
66.0 


0.59 
6.56 


2752 
3058 


2.79 
3.06 


40.6 
45 7 


13.9 
754 


— 


6.29 
6.99 


4.8 

53 


6.2 
6.9 


14 
75 


42 

413 




0.128 
0.732 


0.60 
0.62 


148.8 

753.2 


18.27 

;9.94 


2.63 
2.77 




26.8 
27.6 


0.0 
0.0 


0 
0 


0 0 

0.0 


0.0 
0.0 


0.0 
0.0 


0.0 

0.0 


0.0 
0.0 


0.0 
0.0 


0.0 
0.0 


0 

0 


44 

45 
46 
47 




0.032 
0.035 


0.60 
6.67 


37.5 
47.8 


0.81 
0.90 


0.14 

0.75 


0.40 
0.44 






1355 
1506 




29.1 
32.4 


148 

75.4 






2.8 
3.7 


7.7 
9.5 


16 


48 

49 

50 




0.017 

ao?a 




0.5 
0.5 


0.73 
0.76 


0.36 
0.3* 






„ 

0:38 
0.40 






8.4 

9.9 


22* 

23.9 


7.1 
74 


4.74 
4.94 


19.8 
20.8 


3.7 

3.9. 




51 
52 




0.005 
P. 005 


0 12 

0.73 


2.2 
2.3 


1.02 
7.09 


035 
0.37 


0.32 
034 


41.0 
43.6 


0.33 
0.35 


1391 
1480 


0.47 
6.50 


11.5 
72.2 


36.9 
39.3 




4.25 
4.52 


19.2 
20.4 


3.8 
4.0 


8 
fO 
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ERIC 



able 3-4 

utrient Requirements of Rabbits 
age 3 



Aa-Fed Bun end Dry Basis (Moisture Free) 



Scientific Nam* 

Short Nam e_ 

r Ameficenfeed Control Neme (AAFCO) 
Una Canada Feed* Act Name (CFA) 
Ho. Other Nemea 



53 
54 

55 

55 
57 
58 

59 
BO 
51 

52 
53 
54 



MOLASSES, 
—sugarcane. Saccharurn officYriarum 
Cane Molaaaea (AAFCO) 

OATS. Avene Jativa 



PEANUT. A rich is hypogaaa 

— kern e<s, meal eolv__extd_ 

Solvent Exlractad Peanut Meal (AAFCO) 

PHOSPHATE. 

— deflu-Qrinaied. flrnd 

Phosphate. Defluorinated (AAFCO) 



55. RYE. Seca/e ceroafe 

86 —grain 

57 

98 SORGHUM. Sorghum vulgare 

59 —grain 

70 



71 

« 

76 



SOYBEAN. Glycine max 

— seeds, meal sblv extd 

Soybean Meal. Solvent Extracted (AAFCO) 

— seed* wo hulls, mail iolv extd_ 

Soybaah Meal, Oehulled. Solvent Extracted 
(AAFCO) 

SONFtOWER, Hetianibus §QP. 

seeds, wo hulls, meal jioly ext_d 

Sunflower Meal. Oehulled. Solvent Extracted 
(AAFCO) 

TIMOTHY. Ph/eum prat ens e 
— hay, sc midbloom 



WHEAT. Triticum spp. 
— bran 

Bran 'CFA) 

Wheat Bran (AAFCO) 



10 

II 



—grain, hard red^spring 
—grain, hard red winlei 
—grain, soft white winter 



Interna- 
tional 

Feed No - 


Ory 

Matter 

(%) 


) 

DE . 
(kcel*gL 


TDN 
(%) 


Protein 

Total Dig 
(%) (%) 


Crude 
Fi^er 
(%) 


E*er _ 
Extract 

JV 


Nrrro- 

Q1> 

Free. _ 
Extract 
(%) 


Ash 


Cal- 
cium 
(%) 


Chlo- 
rine 
(%) 


Pepper 
(mgftg) 


4-04-696 


75 






3.9 


2.0 




0.1 


63.7 


7.4 


0.79 


2.78 


60.38 




too 


z 


_ 


5.2 


2.7 





0.1 


84 9 


a* 


7.05 


3.71 


80.51 


44)3-309 


89 


2950 


65 


12.1 


9.2 


10.6 


4.5 


58.7 


3.4 


0:06 


0.11 


6.3 




too 


3310 


73 


13.6 


70.4 


fi.9 


5.1 


66L0 


3.0 


a 07 


0./2 


7.15 


5-03-650 


92 


4120 


• 

90 


49.9 


45.2 


10.5 


2.4 


28.5 


z 


0.20 


0.03 


15.26 




too 


4480 


95 


54.2 


49.2 


n.3 


2.15 


31.1 




a22 


a 03 


f&59 


64)1-780 


100 


0 


0 


0.0 


0.0 


0.0 


0.0 


0.0 


— 


31:66 


— 


66.16 




too 


0 


0 


0.0 


0.0 


ao 


0.0 


ao 




81.85 




66.16 


44)44)47 


88 


3590 


77 


12.1 


a 

9.0 


23 


1.6 


74:5 


1.7 


0:06 


0.03 


6.75 




too 


4060 




13.8 


10.7 


2.5 


1.8 


81.0 


7.9 


a 07 


0.03 


7.67 


4 04 383 


89 - 


3330 




10:7 


6.4 


2.2 


3.1 


72.0 


2.1 


0.04 


0.09 


9.65 




too 


3745 . 


— 


rar.v 


7.2 


*.4 


3.5 


81.8 


Z4 


a« 


a/o 


10,84 


54)4-604 


89 


3770 


82 


461 


41.4 


5.8 


1.0 


30J 


5.9 


bis 


0.03 


2730 




too 


4240 


92 


5T.8 


46.5 


55 


1.1 


346 


&6 


dii 


a a? 


3d 67 


54H-612 


90 


— 


— 


50.2 


45.0 


3.0 


0.9 


30.4 


bJ 


0.24 


0.06 


21.70 




too 






55.5 


49.8 


3.3 


1.0 


33.7 


54 


(127 


<L05 


24,15 


5 04 -739 


93 






46.3 


41.2 


11.0 


2.9 




7.7 


038 


0.10 


3:60 


-• 


x too 







45.0 


44.4 




3.1 


25.7 


A3 


0.41 


0.11 


3.77 


14*883 


88 


1420 


32 


8.4 


: 4.9 


_ _ _ 
30.0 




2.2 




40.0 




6.0 




036 


— 




4.46 




too 


two 


36 


3L5 


j 55 


34. f 


2.5 


454 


59 


0.41 




olu/ 


44)5-190 


89 


2610 


57 


15:1 


12.8. 


103 


4 2 


KL8 


59 


0.11 


0.05 


12.78 




700 


2930 


64 


/zo 


/44 


11.7 


45 


507 


57 


a/2 


a off 


Z4.36 


44)5-258 


89 


3680 


79 


15.6 


9.2 


26 


2.0 


69.1 


1.7 


0.04 


0.08 


639 




too 


4/30 


99 


/7.5 


703 


3.0 


2.3 


77.7 


1.9 


a« 


COS 


7.16 


44)5-268 


69 


3680 


84 


12 j 


9.0 


2.4 


2.0 


69.4 


1.7 


0.04 


0.05 


4.79 




too 


4130 


94 


/44 


;a2 


2.7 


2.3 


782 


1.9 


a 05 




5.5* 


44)5-337 


> 88 


3680 


79 


ii 


8.6 


2.7 


1.7 


71.2 


4 2^0 


0.05 


0.08 


6.90 




too 


4130 


90 


//./ 




3.0 


2.0 


81.1 


2.3 


OL06 


a 09 


7.54 



The first digit te .the feed_cless_: (1) dry forages snd roughegee; (2) pasture, rengs plants, sod forages ad green; C3) silages; (4) 
') mtnefala: (7) vitamins: (8) additivea. 



energy feeds; (5) protein supplements; 



fpo- . gutfOgl toutrwwt i of UbMti , Sae«as n»UU ■rficl*., IV7. Tba 
taaaareh Council. Maclaoal kc*5mr or Sciaecaa Fraaa. 
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Table 3-5 
| Nutrient Requirements of R;:hbits 
' Page 4 



Aa-f ad S**a and Dry B«wi (Mcxstur* Ft mm) 



Unm lodtrva Iron 
Mo. (mgAgj \%) 



M_*g-_ Mjn^_ Pfeoa.-_ for. Sul- 
ncauum ganaaa phorua diurn fur 
(%) (mgAgj 1%) f%) (%) 



"■(?*?._-_. ?.'*??*P... ChPlin* 

(mgAfl) (mg*g) (mgftgj 



Panto- 

Eolic tfiaoic 

Niaan. Add 

(mg*Q j (mg*g| (mgAg) 



Provi- 
Umin A 
iCato- 
tanal 
jmgAg) 



¥iu«_ Billot ThLa- Vita- 
mm B, flavin mm min t 
img*0> {mg*gj fmgAgj (mg*g) 



53 
54 

56 


— 


0.020 
0.026 


0.35 
0.47 


42.8 

57. r 


o.oe 

an 


0.16 

a 22 


0.34 
0.46 


22.5 
30.0 


0:70 
0.94 


744 

992 


♦ 0.11 
0.75 


40.6 
54.2 


39.2 
52.2 





6.50 
8.67 


2.6 
3.8 


0.9 
7.2 


5 
7 


50 

57 
SB 


— 


0.008 
0.009 


0.12 
0.14 


37.4 
42.0 


0.33 
0.37 


0.16 
0.18 


0.21 
0.23 




0.24 
0.27 


1013 
1138 


0.30 
0.33 


13.7 
75:4 


74 

9.3 


0.1 
0.7 


2.53 
2.84 


1.5 
7.7 


6.3 
7.7 


12 
74 


59 
00 
61 






0.04 
0.04 ' 


26.9 
29.2 


0.63 
0.63 


0.41 
0.45 




32.8 
35.6 


6.32 
0.36 


1896 
2133 


0.40 
044 


166.3 
186.8 


465 

54.5 




5.28 
5.93 


10.6 
77.9 


5.5 
6.2 


3 
3 


62 
63 
64 




0.709 
0.709 


6.27 
0.27 


696.4 
696.4 


13.70 
73.70 


a: i9 

0.19 


0.13 
0.73 


74.0 
74.0 


0.0 
0.0 


0 
0 


0.0 
0.0 


0.0 
0.0 


0.0 
0.0 


0.0 
0.0 


0.0 
6.0 


0.0 

0.0 


0.0 

6.6 


0 
0 


65 
66 
67 




0.006 
0.007 


0.36 
0.4/ 


55.0 


0.32 
0.36 


0.03 
0.03 


0.15 
0.77 


31.8 
36.7 


0.33 
0.37 




0.62 
0.70 


20.5 
23.3 


9.0 
70.2 


10.2 
7 7.5 


'.59 
-»S4 


1.6 
7.8 


3.0 
3.4 


15 
17 


68 
63 

70 




0.004 

0.005 


0.18 
0.20 


154 

17.3 


0.29 

0.33 


0.03 
0.03 


0.14 ~ 
0.76 


14.3 
1S.1 


0.4 X 
0.46 


622 

699 


0.20 
0.23 


40:8 
453 


ii:2 

7*6 


1 2 
7.3 


4 62 

5 79 


1.2 
7.4 


:.i 

4.7 


11 
72 


71 
72 
73 




0.012 
0.013 


0.27 
0.30 


28.4 
37.9 


0.62 
"0.70 


0.28 
0.3/ 


0,43 
0.46* 


42.6 
47.9 


"0.23 
0.36 


2630 
2955 


045 
0.50 


275 
30.* 


16.0 
7&0 


0.2 
0.2 


6.39 
7.18 


2.9 
3.3 


5.5 
6.2 


2 
2 


74 

75 








278 
30.9 


0.62 
0.69 


0.26 
0.2* 


0.43 
0.46* 


45.3 
50.7 _ 


6.32 
0.36 


2757 
3053 


6.70 
0.78 


21.7 
24.0 


14.6 

76.2 




8.00 
6.66 


3.1 
3.4 


2.2 
2.4 


3 
4 



76 



77 
78 
79 




0.003 
6.004 


0.73 
6.78 


14.4 

75.5 


1.05 
7.73. 


1.21 
7.30 








3596 

3870 




225.2 
274.4 


2AM 

28.7 


«5 


15.98 
17.20 


4.2 
4.5 




11 
72 


80 






































81 

82 




0.012 


0.14 


40.7 


0.17 


0.16 


0.11 














47.0 










83 




0.014 


0.76 


46.3 


0.19 


0.18 


0.73 














53.4 










84 

85 


0.074 


0.011 


0.52 


1 10:6 


1.26 


0.04 


0.22 


109.8 


0.57 


1865 


1.21 


273.1 


47.9 


2.6 


10.55 


4.8 


6.6 


21 


80 

87 


0.083 


0.012 


0.58 


124.3- 


7.42 


0.04 


0.25 


723.9 


0.64 


2095 


7.37 


306.6 


53.6 


2.9 


11.85 


54 


7.4 


24 


88 




0.006 


0.16 


374 


0.38 


0.03 




26.3 


6.12 


854 


6.41 


57.8 




10.3 


5.14 


1.4 


4.3 


1241 


89 




0.0O7 


0.76 


42.0 


0.43 


0.03 




29.6 


6.73 


980 


0.46 


64.9 


J 


7 7.6 


5.78 


7.5 


4.6 


744 


90 




0.004 


6.10 


29.3 


0.38 


0.02 


6.15 


30.6 


6.11 


1046 


037 


54.2 


10.0 




3.03 


1.5 


4.3 


11.1 


91 




0.004 


0.72 


32.9 


6.43 


0.02 


6.77 


34.5 


0.72 


1175 


6.42 


60.9 


7 7.2 




3.40 


1.7 


4.6 


725 


92 
93 




0.004 
6.004 


6.10 
0.77 


38.1 
43.3 


6.32 
0.36 


0.03 
0.0? 




27.8 
37.* 


0.11 
0.72 


907 

1099 


0.30 
0.47 


35.4 
60.2 


11.1 
12.6 




4.07 
462 


1.2 
7.4 


4.7 

5L3 


13.7 
750 



From EutrlanC t*qalr»»ToCa of lUfrhlf . S«cot>d r»*l*#d •dlcloo . i*7?: 
(•••arch Council, tut Ion* 1 AcadMf of Sci«ncM Pr«*. 
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Table 3-5, 

Amino Acids 

Nutrient Requirements of Rabbits 



Amino Acid Composition of Some Common Rabbit Feed Ingredients 



Una 

No. 



As-Fed Basis and Dry Besia (Moisture Free) 



SciejmflcJName 

Short Name 

American F««d Control Naroe JAAFCO) 
Canada Feeds Art Name (CFA) 
Oth er Nam— 



Interna- 

uonal pry _ 

Feed Matter 

Nb> (%) 



Aral- Cya- Histi- 
nine tine dine 
(%) (%> t%> 



l»c- Leu- Cy_-_ Methi- 
leucine cine ejne onine 
(%) (%) <*) i%* 



Phenyl' Thre- tryp^ tyro- -- - 
alanine onine tophan sine Valine 

(%) (%> (%) (%1 t*i 



1 
2 

3 

4 

5 

6 
7 

8 
9 

10 
11 

12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 

24 
25 
26 

27 

28 
29 

30 

31 
32 

33 
34 
35 
36 

37 
38 

39 
40 
$1 

42 
43 



45 
46 
47 



ALFALFA. Medicago sattva 
— fresh 



—hay. * : c, early bloom 
—hay, s-c, full bloom 
—meal deny. 17% protein 
—meal deny. 20% protein 



BAKERY. 

— waste, deny __ _ c\ 

Dried Bakery Product (AAFCO) 

BARLEY. Vfordeum vufgare 
— grain 



2-00-196' 


24 

too 












T 














1-00-059 


89 
100 


0.80 
0.90 


0 32 
0.36 


0.24 
028 


0.72 
0.81 


1.13 
1.27 


0.89 

;.oo 


0.16 


0.80 


0.63 
0.7/ 


0.24 

CL27 


0.48 
054 


0.72 


1-00-068 


88 

too 


0.62 
0.7; 


0.03 
0.03 


0.26 

did 


0.66 

0.0 / 


0.89 
1.01 


0:54 
ae; 


0:09 
a 70 




0.62 
0.71 


0.O9 
0.10 




0.62 

a7f 


1-00-023 


92 
100 


0.76 
0.02 


0.30 
6.32 


0.32 
0.34 


0.82* 
0.59 


1:27 
7.37 


0.90 

0:97 


0.21 

0.23 


0.78 
0.55 


0.68 
0.74 


0.35 

0.30 


0.56 
0.6D 


0.83 
0.90 


1-00-024 


92 
100 


0.95 
1.04 


0.31 
0.34 


0.34 
0.37 


0.87 
0.95 


i:37 
ISO 


0.90 
0.90 


0.32 
0.35 


0.86 
0L9< 


0.74 

0.07 


0.43 
04? 


0.61 
0.67 


0.97 

r.Otf 



4-00-466 92 



•—grain, Pacific Coast 



BEET. SUGArV £efa saccharifera 
— pulp. <Jehy 

Dried Beet Pulp (CFA) 
Dried Beet Pulp (AAFCO) 

BERMUDAGRASS. Cynodon dactyton 
—hay. s-c 

BERMUDAGRASS. COASTAL. Cynodon 
J dactyfon 
— riy, S'C 



CLOV&.Jrifotium pratense 
— red) hay. s-c 



CORN. Vea mays 
— -glj\en. meal 

Ctrn Gluten Meal (CFA) 
cjrn Gluten Meai (AAFCO) 

— grain, dent yellow 



COTTON, ^ossyplum spp 

— seeds! meal soiv exld. 41% protein 



DICALCIuM PHOSPHATE, 

ft calcium phosphate (AAFCO) 

F*LAX: tfnum usitatissimum 

— seeds: meal so_lv_extd "__ 

Solverjt- Extracted Unseed Meal (CFA) 

CinSeeti Meal. Solvent Extracted (AAFCO) 



4 -00-669 90 
100 



1 -00-703 91 
100 



1^00-716 91 
100 



1-01-415 87 

too 



5-02-900 



91 
100 



4-02-935 89 
100 



5- 01-621 

6- 01-080 

5-02 048 



90 
100 



97 
100 



90 
100 



0.51 0.18 0:15 0.36 
0.55 0.19 0.16 0.39 



0.70 0.32 0.17 
0.76 0.35 0.19 



0.40 
0.44 



OM 0:i0 

048 an 



030 

0.33 



040 
0.44 



4^0-549 


89 


055 


0.21 




100 


0.62 


0.23 


4-07-939 


as 


0.44 


0.20 




100 


6.49 


0.22 



0.30 
0.33 



~ 0.20 

— 0.22 



0.51 
0.57 


0.82 
6.92 


0.46 
0.5 7 


0.18 
0.20 


0.61 
0.65 


0.38 
Q.43 


0.16 
a 70 


0.36 
0.40 


0.40 
0.45 


0.60 
G.67 


0.27 
0.30 


0;i4 
0.76 


0.48 

a 54 


0.29 

a.33 


0.12 

a i4 




0.30 
0.33 


0.60 
0.66 


Q.59 
0.66 


0.01 
0.0 7 


0.30 
0.33 


0.40 
0.44 


0.10 
a;; 


0.40 
0.44 



5* 



OA 

0.53 



OA 
0.44 



1.42 0.66 0.96 2,21 7.33 0.83 1:07 2.78 1.43 Ml l-PP 2.24 

r.H 0.73 7.06 2.43 0.05 0.97 7: 70 3.06 7.57 0.23 7.70 2.46 

0 50 0.13 0.20 0.40 1.10 0.20 0.13 0.50 0.40 0.09 044 0.38 

6& 0.75 0.22 0.45 7:24 0.22 0.75 0.** 0.45 0771 0tSO~O.^ 

4.36 0.67 1:0* 1 20 2.17 1.59 0.49 2.00 1.21 OA 106 1.«4_ 

4.79 0.73 7.72 1.32 2.38 1.74 0.54 2.20 7.33 0.53 T.19 T.WO 



305 0.62 0.68 1.74 2.16 1.20 0.57 1.58 1.29 0.53 
3.40 0.69 0.76 1.94 2.41 1.34 0.64 1.76 1.44 0.S9 



?od^ 



J 
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Table 3-5 _ 

Amino Acids b __. 

Nutrient Requirements of Rabbxts 



Amino Acid Composition of Sortie Cornpnon Rabbit Feed Ingredients— Continued 



Short Name _ __ _ 
/ American PMd Control Name (AAFCO) 
Una Caned* Feede Act Name (CTA) 
No, Other Nemea 



Interna- 
tional 
Feed 
No.' 



A»fed Basia and Dry Basil (Moiiture Free) 



Dry Argi- Cys* Hiati- lib- Leu : Ly- Methi- Phenyl- Thre* Tryp- tyro- 
Matter nine tine dine leucine cine eine ooine ■(•nine onine tophan tine Valine 
1%) <%) (%) (%) (%) (%) (%) (%) (%) (%) (%1« (%) (%) 



48 
49 

50 

51 
52 

53 
54 
56 

56 

57 
58 

59 
60 
61 

62 
63 
64 

66 
66 

67 

66 

69 

70 



—deny 

Dried Whole Milk. Feed Grade (AAFCO) 

— akimmed deny 

Dried Skimmed Milk. Feed Grade (AAFCO) 

MOLASSES. 

ug arcane. Smccharum offjctnsrum 
Cane Motaeeee (AAFCO) 



OATS- Avf>S SStrvM 
— g raj in 

PEANUT. Amdiif hypog*— 
— kernels, meal aorv extd 

Soivent'ExtrDctad Peanut Meal (AAFCO} 

PHOSPHATE. 
— -defluorinated grrid 

Phoephate. Defluorinated (AAFcO) 

RYE. Sec*ie cere*7e 
— gr» ; n 

SORGHUM: Sorghum vufgar* 
— grain 



54V 167 
5-OV175 

4-04-696 
4-03-309 



96 

too 



0.92 
0.96 



^- 0.72 1.34 
— 0.75 7.39 



2.57 2 26 0.62 
2.57.: 2.35 6.64 



1.34 

r.39 



1.03 0.41 
7.07 27.49 



1.34 1.75 
1.39 T.9f 



5-O3-650 



4-04-047 



4-04-383 



SOYBEAN, dfycjne m*x__ 

^eed* msaj spfv extd 5-04-604 

Soybean Meal. Solvent Extracted (AAFCO) 



wo hulls, mee I aorv extd 5-04-612 
Soybean Meal. Dart uij ad. Solvent 
Extracted (AAFCO) 

SUNFLOWER. Heliinthus app. , 
— seeds wo Hulls, meal aorv extd 5-04-739 
Sunflower Meel, Oehulled. Solvent ; 
Extracted (AAFCO) 



94 

700 


1.45 
7.73 


0.45 
0.48 


0.64 
0.90 


2:46 
7.37 


3.23 
3.46 


248 

2.66 


0.90 
6.96 


1.58 
7.69 


1.58 
7.63 


043 

0.46 


V43 
1.27 


2:30 
7.45 


.25 
700 


























89 


057 
i/.o* 


0.15 
0. 77 


0.09 
0. 70 


v.DV 


0.09 
0. 70 


0.34 
0.38 


0.18 
0.20 


0.60 
0.67 


0.40 
046 


0.12 
0. 74 


1.07 
7.20 


0.70 
0.79 


9? 


5.90 
5.45 




1.20 
7.37 


2.00 
2.79 


3.70 
4.04 


2.30 
2.5? 


0.40 


2.70 
2.35 


1.50 

r:64 


0.50 
0.55 


1.80 

7:37 


2.80 
J. 06 


100 
700 


























88 

700 


0.53 
0.60 


0.19 
0.22 


0.26 
0.30 


Q.50 
0.55 


069 
0.78 


Q.42 
0-48 


Q.17 
0.75 


0.57 
0.64 


0.36 
0.4/ 


0.13 
0.74 


0 26 

0.30 


0.60 
0.68 


89 
700 


0.36 
0.40 


0.18 
0.20 


0.27 
0.30 


0.53 
0.60 


1.42 

7.60 


0.27 
0.30 


0.09 
0.70 


0.45 
0.50 


0.27 
0.30 


aos 

0.70 


0.36 
0.40 


0.53 
0.60 


89 
700 


3.25 
3.55 


0.67 
0.75 


1.14 

7.27 


2.44 

2.73 


3.49 

3.512 


2.92 
3.28 


0.60 
0.69 


2.26 
2.53 


1.78 
2.00 


0.65 
0.72 


1.24 
7.40 


2.36 
2.65 


-Q> 
700 


3.76 
4.75 


0.77 
6.85 


1.26 

'f 


2.57 
2.85 


3.82 
4.23 


3.22' 
3,57 


0.72 
0.80 


^.57 
2.85 


^92 
2.72 


0.69 
0.76 


2.01 
2.23 


2:72 
3.02 


S3 
700 


3:37 
.3: 52 


072 
0.78 


too 

7:08 


1.94 
7.09 


2:60 
7.80 


1:67 
7:79 


103 

7: 70 


206 

2.22 


1.50 

7.57 


o:56 

0.60- 




2.25 
2.43 



71 
72 
73 

74 

75 
76 

77 
78 
79 
80 

81 
82 
83 

84 
85 
86 
87 

88 

89 

90 

91 

92 
93 

•_The first digit ia^»e feed cleaa: (1)jdry forage a and roughages; (2) pasture, range planta. and forages fed green; (3) ailegee; (4) energy (esds; (5) protein eupplemente; 

16) minantia; (7) vitamins; (tfj additivee. 



TIMOTHY: Phleum pretense 
—hay. a~c, midbloom 



WHEAT. Triticum tpp. 

— brin 

Bran (CFA) 

Wheat Bran (AAFCO) 

— grain, hard red spring 
— grsin. hard red winter 
— grsin. soft white winter 



1-04-883 88 
700 



4-05-190 89 
700 



4-05-258 
4-05-268 
4-05-337 



0.96 0.25 0.35 0.58 
7.08 0.28 0.39 0.65 



0.90 0.5B 0.17 
7.02 0.65 0.79 



0.50 
0.56 



0.43 0.33 
0.48 0.37 



0.40 0.73 
6.45 0.83 



89 


0.59 


0.24 


0.24 


0.59 


0.90 


0.36 


0.19 


0.68 


0.37 


0.14 


0.57 


0.59 


700, 


6.67 


6.28 


0.27 


6.67 


7.07 


0.47 


0.27 


6.76 


0.47 


0.76 


0.64 


0.66 


89 


0.57 


0.25 


0.22 


0.57 


0.87 


0.38 


0.23 


0.65 


0.39 


0.18 


0.50 


0.56 


700 


0.65 


0.29 


0.25 


0.64 


0.90 


0.43 


0.25 


0.73 


0.44 


0.20 


0.57 


0.63 


B8 


0.40 


0.27 


0.20 


0.42 


0.59 


0.32 


0.17 


0.45 


0:32 


0:i2 


0:39 


0:44 " 


700 


OAS 


0.30 


0.23 


0.47 


0.57 


0.35 


0.79 


0.57 


0.35 


0.74 


0.44 


0.50 
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T able -3^6 

Rabbit Feed Substitution Table 



i 



Feedstufls 



Relative Feeding Value 
(lb for lb) In Comparison 

with the Designat ed 
(underlined) Base Feed 
100 



Maximum Percentage 
of Base Feed (or com- 
parable feed or feeds) 
Which U CSii Replace 
tor Best Results = 



GRAINS. BY-PRODUCT FEEDS, ROOTS AND TUBERS 
(Low arte* Medium Protein Feeds) 
Oats " 1°° 



Barley 

Beets: 

Garden 

Mangel . 

_ Sugar 

Buckwheat : 
Cabbage, aerial . 



Carrots, roots 

Chicr y 

Corn 



Kale 



Kohlrabi 

Potato, roots 

Potato, peelings . 
Rutabagas, roots 

Rye 

Sorghum . . .... • - 

Sunflower seeds . 



Sweet potato, roots 
Turnips, roots 



Wheat . grain . : : 
Wheat, bran. . . . 



Wheat, middlings 



Wheat, mill run . 
Wheat, red dog . 



PROTEIN 
SUPPLEMENTS: 

Brewers' dried grain 
Cottonseed meal 



Linseed meal 

Peanut iiieal.jj _• 
Sesame seed meal 
Soybean seeds . . 
Sunflower meal 



110 

10 
10 
10 
95 
10 

10 
65 
125 

15 

15 
25 
25 
10 
100 
125 
115 

25 

id 

120 
120 

130 

115 

125 



100 
65 
100 

80 
100 
. 100 
85 
70 



foo 
Too 

10 
10 

25 



100 

V) 

10 
1C 

10 

io 

' 10 
10 

lb 

35 
100 

too 

ib 

10 

too 

100 

' ibb 
loo 
too 



100 
50 
100 

100 
100 
100 
100 



Remarks 



Most preferred concentrate by rabbits; should 
be roUetf. 

Should be toned. .? 

Do n o t feed to rabbits in production or young 
iessjtun 3 months old. Do not feed to other 
rabbits in excess of 1W% of body weight. 



Same precautions as with beets; can caus* 

goiter if fed in high Mountt. 
Same precautions as with beets. 

Same precautions as with beets. ' 

Should be c;*acfced in order to maximum 

digestibility. 

In excessive amounts. Rale produces a strong 

odor in the urine. 



Cat oat green buds before use. 

Same precautions as with beets. 
May have palatabifity problems. 

Excellent feed, but it is commonly used for 

othci purposes than rabbit feed. 
Same precautions as with beets. 
Same precautions as with beets. 

Has laxative properties; make sure the ratioa 

has adequate fiber. _*__ 
Has laxative properties; make sure the ration 

has adequate fiber. 
Has laxative properties; make sure the ration 

has adequate fiber: 
Has laxative properties; make sure the ration 
has a deq uate fiber: ~ ~ 



Should be degossypoJized. ^replace soy- 
bean meal up to7% of the ration. 
Has laxative properties. 
Most preferred supplement by rabbits: 

Unpalatable if fed raw. 



Roots and tuber, are of lo»er value than grain and by-product feeds due to their hither mo».ture cooteit. 



{Continued) 



t. tmtlMtf ««4 C C. 0La«cl««. 



^bllrtwd'U cht I^^r rwkUthln* CammnT. t<m *29, Clo»U. 
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Table 3-6 








Rabfrit Feed Substitution Table 






Page 2 










Relative Feeding Value 


Maximum Percentage 






. (lb for lb) m vornpartsofi 


of Base Feed (or com- 






with the Designated 


: parable feed or feed!) 






(underlined) Base Feed 


Which it Can Replace 




Feeds tufts 


WhKn = IUU 


for Best Results * 


Remarks 


DRY 


- 






FORAGES: 


100 
50 


100 


...» . <a 




Fhmrnates or^ l«*«.spris nriStciri siinnlpm^nt 
requirement. 












- - - 4 ' " 


60 


100 


If thp rest of ihp if iiiri/i \ 'ut^oii'it »» in nr/Sfpfn 
ii viiw lu ji-i/i iiiw i (iiiviyii (lucuutiiw ill iiivJidii, 

clover is equal* to alfalfa in-fced value: 




. - 




* 


otherwise, it will be lo\*er. 




70 


100 






.> 






25 




<K.udzu hay 


65 


100 


Thrives in the southeastern states. 




w 


100 


Feed value varies with the stage of maturity at 








which il is cut. 




40 


33*6 


Lower feed Value if not cut at early dough 


■ - 






state. 




50 


J<X) 




Prairie grass hay 


. : 5 15 


ib 




Sudangrass hay < 


5 *^ 


33*6 






35 


33*6 




Vetch hay 


70 


• _ 100 




GRASSES: 








Alfalfa: 




IUU 






90 


33*6 




Canadian bluegrass ........ 


too 


ry 






90 


33*6 


? 




90 


1 Art 

IUU 




'Colonial bentgrass ........ 


115 


1 AA 

ivy 






65 


33*6 






75 








^ 70 


33*6 






80 


3JV3 






95 


<A 






95 


IAA * 

IUU 


A Kiinnfinl in c f\i 1 1 11 * fic 9 ^ ?~1 1 cf QfpC 

/\Dunudni in buuincotsicrn suiica. 




< 95 


IAA 

IUU 






90 


CA 






90 


<n 
XP 


low cruue prciein oui nign i vaiucs. 




70 


JJV3 


Low crude protein content. 




90 


50 






100 


100 




Red fescue 


100 


50 




Redtop grass 


90 


50 


J 




65 


33*6 


tow erode protein. 




50 


33* 





1 



frost ■odKutrltlcm— <o*»l»f . by w. I. hnl i |« r iM C. G.-'Usstla** 
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RABBIT MANAGEMENT 



Care of Rabbits 



Some of the information concerning special care for gestatirig does is 

covered in other readings dri rabbits; For information bri feeding refer to 
the nutrition sections Information on diseases arid parasites can be found 
in its own section. Housing nreds remain the same with the exception of /the 
kindling box. The kindling box should be placed in the doe's cage on the 
28th day of tier .31 day gestation periods Special handling requirements, 
such as palpation, are covered under Management fojo Rabbits. 

' . " ' . ■ 

Volunteers should remember that rabbits are delicate animals that can 

be highly stressed by mishandling, abuse, and climates This is especially 
true' for gestating does because^ of the production demands placed on thenu 
It is important to keep the doe disease and parasite free during gestations 
Treatment for parasites and with any antibiotics should be avoided if possi- 
ble during this time. - Regular and gentle care is especially important i 
Excessive handling of the doe, or changing her cage ([thus affecting her ter 5 - 
ritorial nature), should be avoided. 

Kindling arid Lactatirig Does 

For information bri kindling, read pages 25, 26 and 27 of the Vita book. 
Water and feed requirements for this period are covered in the nutrition 
section. It is especially important to provide good feeds - f _ cleari_ water^ arid 
good care during this time because kindling and lactation place the highest 
production demands on does and any stresses during this time will signifi- 
cantly lower production; It is important not to handle either the doe or 
the litter for two or three days before or after kindling;. It is also 
important tb keep the kindling box clear in order to prevent coccidiosis; 
If you must handle the young during their first veek of life, put vanilla bri 
the nose of the doe to mask your scent so that she will not cannibalize the 
young.. If you find a doe to be more than normally nervous, you can cover 
the cage with a tarp or blanket on the 3 1st day of gestation so that she can 
kindle in a quiet, dark place. This may'reduce her nervousness and help to 
produce a better litter. Remember not to be overzeaious or motherly in your 
care of does. If the feed and management conditions are good, the doe will 
take care of herself and the litter without a lot of unneeded assistance. 
The curiosity of people wishing to view the litter can be stressful for the 
doe. The nest box should be removed when the litter is 2 to 3 weeks old. 



Young Li t te r s 



After the doe has kiridled, gently arid quietly examine the litter to see 
how many were born, remove any dead or deformed young, and check to see if 
they have nursed (indicated by their full bellies). If this is done quietly 
while the doe is but of the nest box* she will riot be disturbed arid will riot 

- - - — * ^s* , - — . — - _ 

cannibalize or disown the young • Also, make sure that the nest of fur (and 
possibly straw) is adequate to keep the young warm, but not too hot. You 
may need to adjust the amount of bedding to the outside temperature to pre-_ 
vent overheating or chilling; Allow for good drainage from the riestbbx. If 
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*" i-u* Hft-pi- transfer some to other litters ; or if 
there are too many in the litter, transrer These transfers 1 

there are too few, bring in young from other liters. * litters that do 1 
should be made a ^y_or two follQwing ^n|ling and betw ___ of 
not vary more than one to three ; days In age. pluck 
varying ages If more fur is ne eded ^ ^cels" fur, save ittfor a 
fSJ^T^ r-ecoS'cau^ up-to-date when the^doe fcinW 



- 290 - 



0j 



ERIC 



REPRODUCTION 



Number of buck s^ 

One back should be kept for every 10 to 15 does. A mature, vigorous 
buck can be used 3 or 4 times a weeki 

Age to Breed 



Sexually, the smaller breeds mature much earlier than the heavier 
breeds, the small Polish usually being ready to start production at 4 months 
of age, the medium weight New Zealand and Calif ornian at five to six months, 
and the heavy Flemish at 6-7 months. Within breeds, these dates may vary 
depending on the nutrition of each Individual rabbit. 

Mating 

Information on mating is contained on pages 23-25 of Raising Rabbits by 
Harlan D. Attfield (see Appendix A) • It should be noted that rabbits do not 
have timed_ estruses as do other animals. The act of mating will cause the 
doe to ovulate. Also, some does may have extended periods when they are not 
fertile due to reactions to the climate. Extreme, heat (over 30°C) can lower 
conception rates. If, when you place the doe with the buck to mate, nothing 
occurs, try the doe with another buck. If you still get no response, try 
another day. Mating should be done during the cooler times of the day. 
Avoid Using hand-breeding of does if possible because concept ibti rate is 
lower than with naturally mated does. The illustrations iri the Vita book 
can help in understanding this process. .. 

Factors that- prevent conception 

1. Sterility 

In its natural environment the wild rabbit breeds during the spring 
and early summer and is barren during the fall and winter - During this bar- 
ren period, the ovaries become somewhat shriveled and inactive ^ and fail to 
produce normal egg cells; bucks may fail to produce sperm, or the sperm may 
lack motility or be abnormal in development. In developing the domestic 
rabbity humans have shortened the barren period somewhat. Its duration and 
intensity vary considerably. Some does arid bucks are affected while others 
are not. This condition is more common iri_ areas with_ excessively high tem- 
peratures. Poor feed may also cause sterility as well.' 

2. Physical condition 

Rabbits that are underfed or overfed and become either too thin or 
too fat will be poor breeding stock. 

3 . Pseudopregnancy 

' _ _ _ _ _ . <n _ _ _ 

Pseudopregnancy can result from a sterile mating or from stimula- 
tion caused by one doe riding another, or by a doe riding the young in her 
own litter. This condition will last for about 17 days. During this time 
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the doe may not conceive ; this condition can be detected by palpating does 
to determine conception 14 days after mating. 

4. Sore Hocks > Injuries, ^ r Disease 

All three of these are stressful to bucks and does, therefore 
affecting their vitality and their ability to reproduce. Rabbits who have 
any of these 3 problems should not be used for breeding. 

5 . Retai 



In rather rare instances, a doe may fail to deliver the entire lit- 
ter, and the tissues of the retained fetus wi'll be absorbed and the bones 

will remain in the uterus. This can be detected by someone experienced with 
palpation. Any doe with such a condition should be culled from the herd. 

Weaning 



This is discussed on pages 28 and 29 of Ra ising Rabb i t s by Harlan D. 
Attfield (see Bibliography and resource material in Appendix A). In high 
management environments, with the best of feed and care, rabbits can be 
weaned at 4 weeks of age. However, for volunteers working in low to moder- 
ate production environments I do not recommend weaning before 8 weeks of 
age. The extra 4 weeks of nursing will improve litter survivability. Rab- 
bits are territorial animals; to lessen the stress of weaning always remove 
the doe from the cage, rather than removing the fryers. The doe is more 
tolerant of the stress of being moved than the fryers. 
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HANDLING OF RABBITS 



On page 46 of Raising Rabbits (see Bibliography arid resource material, 
in Appendix A) there is a drawing that illustrates the different anatomical 
parts (dewlap, flank, loin, etc.) of a rabbit. Familiarity with these terms 
is valuable in avoiding confusion later when talking about the anatomy of 
rabbits . 

three dif ferent ways to" Hold" a rabbTt are. illustrated on pages 16 arid 
17 of VITA. The position you use to hold a rabbit will depend on the size 
of the rabbit. 

The method used for determining the sex of young rabbits is explained 
and illustrated on page 29 of Raising Rabbits (see Bibliography, Appendix 
A). This technique is brie that requires practice to be accurate. You will 
not be right every time when you are learning how to sex rabbits. 

Palpation is the process of feeling for the young rabbits while still 
in the uterus of the doe in order to determine pregnancy^ Palpation, like 
sexirig of young rabbits, is a good and reliable "test" but it doe s r equire 
practice in order for the results to be accurate. The written explanation 
of this technique on page 25 of Raising R a bb i t s^ (see Bibliography and 
resource material in Appendix A) should give you an i_ dea h° w to practice 
this technique . It is important that yoa be gentle with the doe, and careful 
hot to press tod hard or you may injure the doe or her fetuses. 
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Sl^aug^ter, Disease— Diagnosis ; and Post Mortem Procedures 

*«* 

For information on the slaughtering of rabbits, read pages 45 to 49 of 
your VITA text. Information on the tanning of hides is contained on pages 
50 and 5i of Raising Rabbits by VITA. 

Some diseases can be diagnosed by observation of clinical signs while 
the rabbit is living. Other diseases cannot be diagnosed without a post- 
mortem examination and , in some cases, special" techniques . As a rabbit 
raiser, you should become familiar with the normal physiological character- 
istics of a rabbit and the normal appearance of the internal organs. You 
can accomplish this by learning a few facts such as the normal temperature, 
102°-105°F; the normal pulse rate, 140-150; the normal respiration rate, 
50-60; and the normal general appearance of a healthy rabbit stool (manure). 
You can only learn the normal appearance of the internal organs by repeated 
examination of these organs when normal rabbits are slaughtered. Then , when 
a rabbit dies for some unknown reason, you will be prepared to do your own 
post-mortem examination. With a little practice, you may become proficient 
in diagnosing the more common diseases and with this information be able to 
take immediate measures for preventing an outbreak of a certain disease. 

In making the post-mortem examination, remove the pelt to facilitate 
examination of the carcass. After removing the pelt, place the animal on 
its back and make a midline incision through the body wall; This will re- 
veal the internal organs. Examine the lungs and the heart in the thoracic 
cavity. If the lungs are normal , they will be a pale pink color. If the 
lungs are purple or have purple and pink splothes, or yellow spots, they are 
probably diseased. Hemorrhages and red spots in the lungs may be seen if 
the animal has struggled while dying. Next, examine thd organs in the 
abdominal cavity (the thoracic and abdominal cavities are separated by the 
diaphragm). The large organ closest to the diaphragm is the liver. It 
should be purplish red, very smooth, arid shiny. A change in color or the 
presence of white spots signals dise ase. 

Next examine the digestive tract, starting with the stomach, the 
stomach lays under the liver. It should be filled with a very wet mix of 
rabbit feed and water. Occasionally you will see fecal pellets (manure) in 
the stomach. This is normal , as rabbits practice coprophagy (eating their 
own fecal pellets). The long tubular structure coming from the bot torn of 
the stomach is the small intestine. Its contents are scant and almost 
slimy. The small intestine empties into a large organ called the cecum. 
The contents of this part of the digestive tract should be semi-solid (some- 
what like putty). If you find the cecum and/or small intestine to be two or 
three times normal size and the contents very watery, you should suspect an 
enteric problem. You may also see a reddening of the walls of these organs 
due to hemorrhage. The cecum empties into the colon, or large intestine. 
This organ is smaller than the cecum and normally should contain the round 
fecal pellets. Diseases in pfcis organ would be signaled by vaseline-like 
contents , or no fecal pellets. 

After examining the digestive tract, look at the kidneys, located 
underneath the digestive tract and normally encased in fat;. They are two 
walnut size organs lying on either side of the backbone. They should be 
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brownish to purple , with a smooth surface ; A rough surface i change in 
color, or white spots indicate disease; the bladder and reproductive organ 
are the last structures to be examined in an internal post-mortem examina- 
tion; The bladder is located at the posterior end of the abdominal cavity, 
tt looks like a small balloon when filled with. urine. The bladder wall is 
normally quite thin, and the normal urine is cloudy. Because t he _ rabbit ex 
cretes large amounts of calcium^ the urine will often feel a little granula 
due to calcium crystals. the ovaries and uterus in females and the penis 
and testicles in males should be examined. Each ovary is located at the en 
of the uterine horn near the kidneys. They are very small, about bean size 
They often will have little blister-like structures on them which contain, 
the developing eggs. The uterus should be about the same color as the body 
wall. An enlarged uterus containing- a whitish fluid indicates disease. 

If you are continuing to have a disease problem that you cannot diag- 
nose > take both the sick and dead rabbits to the government operated diag- 
nostic laboratory (if one is available to you); 



- 295 - 




Ear- Tattooing 



The prolific nature of rabbits makis precise recordkeeping even more of 
a necessity than with other animals. In order to have a means of identifi- 
cation on which to base the recordkeeping system, it is necessary to tattoo 
a perLnent identification mark into the ear _of_the rabbit 

bets or letters into the ears of rabbits does not disfigure the ear, is per 
maTent! and is not difficult to do. However, the actual tattooing requires 
practice in order to be able to make a permanent mark. The system.of tat 
tooing described below is one that does not require the expensive (and often 
unavailable) tattooing pliers or tongs. Instead, a simple ^-f n.gto cm 
be used. Either the right or left ear should be chosen to receive the tab 
bit identification number and the opposite ear should be used to -£*^ e 
litter number. For example, if you decide to place the rabbit s individual 
identification number in the right ear and tAe number of the litter he/she 
was born within the left ear, then you should continue to always use this 
system In order to not confuse the rabbit ID number with the litter number. 
Listed, below are the materials needed for this technique and a step-by-step 
explanation of the process. 

Materials 



One bottle of a indelible India ink 

Alcohol 

Cotton 

One sharp sewing needle 
Tape 



Process 



1. 



2. 



3. 



Wrap the end of the needle with tape to give yourself a better grip 
on the needle. 

Have one person restrain the rabbit with all feet flat on a table, 
5r other flat surface, so that it cannot thrash about during the 
tattooing and i ijure itself. To do so one can cup the hands on the 
back of the rabbit and press downward gently to restrain it. 

Pick a spot in the center of the ear (avoiding any veins or arte- . 
riesAnd lightly swab the inside of the ear with an alcohol soaked 
piece of cotton. 

Lightly (With a pencil) draw into the rabbit's ear the numbers you 
wish to tattoo in the position you choose. 

Then firmly grasp the needle, dip it in the ink, and lightly punc- 
2£ a sfrLs Ismail dots into the ear in the shape of the number 
or letter chosen. While piercing the ear with the needle your 
opposite hand should be holding the ear in such a manner to provide 
Z°ls into the area you are tattooing while one of your fingers is 
oHhe backsiue of the ear providing a supporting surface against 
which to press the ear and needle. 
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6. Ybii should pierce the outer membrane of the ear and the needle 

should pass approximately half way through the skin of the ear in 
order to create a permanent mark. If you pass all the way through 
the skin of the ear, the rabbit may cry out and straggle to get 
free. You will also -poke yourself in the finger of the opposite 
har.d. If this ^occurs, cairn the rabbit and yourself down and try 
again. 



7. When you have completed the tattoo rub a small .portion of ink into 
the: new letter or number with cotton in order to improve the pe im- 
manence of the mark. 

8. After you have completed ail "the tattooing, you should return with- 
in 48 hours to see which of the tattoos "took" and which are too 
light to be* legible and need to be redone. As you gain experience 
and practice, fewer of the tattoos will fade and need to be re- 
done • 'i 

there is no reason to tattoo a hew litter as long as they remain with 
the doe. However, when the fryers are weaned and separate! from the doe 
then they need to be tattooed for identification of their individual number 
and for the number of the litter they were born with in order to keep track 
of the various litters. Weaning is also a good time to consider selecting 
rabbits as future breeding stock, as well as sexihg. Tattooing prior to 
weaning is not a good idea because the small size of the rabbit makes it 
physically difficult and litter losses prior to weaning make it 
unnecessary. 

Treatment for Disease and Parasites (Internal and External) 

** 

For precise information on the treatment of specific diseases and para- 
sites refer to the disease section of the guidelines for rabbits. 
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Rabbit Recordkeeping and Field Notebooks 



The two pages of sample records included for rabbits in the guidelines 
are included co show another system of recordkeeping other than the records 
contained on pages 31 to 37 of Raising Rabbits by VITA. Neither system is 
necessarily any better than the other; It should be remembered that record 
keeping is a management tool and, as such, should be appropriate to the lev- 
el of management of a given project . D «cordke oping is a critical part of 
managing a rabbit p roject due to the pr _Ii!l£JL a ture ?L rabt)it:s - Depending 
on the size of your colony you may find that you - neea to update your records 
a couple of times a week or even daily. The records included in the VITA 
text and in the guidelines are breeding and production records. You may 
find it necessary to keep separate records on the financial end of the proj- 
ect, as well as feed consumption records. 

It is advisable to have only 1 or 2 people in charge of keeping the 
records up to date. "Too many people involved in the care of the th obits as 
well as the recordkeeping can create a poor management environment in which 
no one person feels responsible and can be stressful for the rabbits as 
well. 

Kinancial records should be kept in order to determine costs of produc- 
tion. If one knows the cost of production (feeds, wire, medications, etc. ), 
your f/g ratio, the market price for rabbit meat, and any incidental ex- 
penses then you can determine your profit or loss on the operation. Basic , 
bookkeeping skills are important and is a skill you may wish to transfer to 
your counterpart before the end of your two years of service. 

Feed production records are simply keeping track of the amount and cost 
of the feed consumed by the records • 

Your field notebooks should serve to complement the records that you 
are keeping or. record production. General observations on the individual 
health or the collective herd health could be entered into your field note- 
book, as could dates of any medical treatments, notes on new breeding stock, 
marketing information, and anything to do with the producion of your feed 
ration. 

In addition to these pages in the guidelines, read pages 31 to 37 of 
Raising Rabbits by VITA on recordkeeping. 
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Buck Breeding Record 
Cage tocation 



Ear # Sire — _ _ 

Born ; ' .Dam _ 

Breed ; 

Sire Performance 

Mortality Litter Growth 

Fertility — — — — 

Total Litter 

Number Number of Kits Weight at 
Cage Date of Conception Number Born That Died from 56 Days 
Doe Location- Service - Score* Born Alive 1 to 56 Days of Age 



'Conception score: 0 = infertile mating; 1 = fertile mating. 

An example of a buck performance record sheet. 



*t S H 
03 O H 
W (5 H 

fB _ C 
- -W & 
N)n ft 

3 0 

fa x 

Ear# * Sire — o " 



Doe Breeding Record 
Cage Location 



Born . ^ Darn 

Breed — — * 

* Dam Performance 

Fertility Utter Growth 

Service Conception Date Litter Utter Size 21 -Day Utter 56-Day Litter 

Buck Date Score' kindled Size Born — B orn A li ve — Milk Weight Market Weight 



'Conception score: 0 = infertile mating; 1 = fertile mating. ^ - ...... 

An example of a doe performance record sheet. 
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Illustration 3~2 



NAME OR 
EAR NO, _ 



RABBIT CAGE RECORD CARD 

BORN - CAGE SO. 



SERVED BY 


DATE 


TESTED 




NUMDER OF YOUNG 


jl^S. SAVED 


WEIGHT 




KINDLED 


BORN 


LEFT 


ADDED 


RAISED 


DIED 


BUCKS 


DOES 


REMARKS 
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Cr edibility Tec hniques - Rabbits 



Listed below are several credibility techniques that a volunteer can 
use for working with rabbits. For information on the value of credibility 
techniques, read the credibility technique section of management for swirie 

I. Ear tattooing 

2; Proper postmortem technique 

3. Kindling boxes for the kindling does 

b\ Palpation 

5. Sexing of fryers 

6. Construction of low-cost cages . . 

7. Prevention of diseases and parasites through sanitation 

8. Recordkeeping 

9. Using a manger to keep feed off the floor of the cage 

10. Tanning of hides _ _ __ 

II. Placing twigs in the cages for the rabbits to gnaw on 

12. Use of a coccidostat 

13. Providing shade from the sun arid preventing drafts 

14. Demonstrating proper handling of rabbits (to prevent injuries) 



« 



X 
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Rabbit Diseases 



In the Introduction to Disease section of these guidelines and in the 
sections on swine and poultry disease^ we have emphasized that prevention of 
disease is a basic premise of good management. It is especially important 
for working with rabbits in the tropics where the combination of a hot cli- 
mate coupled with, limited access to medications makes treatment of diseases 
that infect the herd either impractical or impossible.. Good sanitation is 
the key to preventing diseases in rabbits. This can be accomplished through 
the use of self-cleaning (wire) floored cages and through the regular use of 
disinfectants to clean the cages. If the rabbits are being raised on any 
type of solid floor, it is critical that the floor be cleaned and disin- 
fected regularly. Contact between the feces and/or urine and the rabbit is 
sure to spread disease. Disinfectants such as lye , soap and water, 
chlorine, or sunlight can all be used to disinfect cages. 

Disease diagnosis is difficult even under the best of situations for 
farmers and volunteers in the field without access to a veterinarian arid lab 
testing facilities . However, proper post mortem procedures can provide the 
volunteer with clues that will limit the range of possible disease(s) that 
are present in the herd . If there is a disease outbreak in the herd it may 
be, depending on the local conditions and access to medications , more appro- 
priate to isolate arid cull diseased rabbits than fo attempt to cure infected 
animals. However, this is a management decision that each farmer and volun- 
teer must make in each individual case; The inf orraation that follows is 
designed to assist the volunteer in preventing, diagnosing^ and treating 
diseases as they affect the rabbits ; 

Bacterial Diseases 

& 

1 • Pasteurellosis , 

Pasteurellosis is the designation for all diseases associated with 
Pas teurell multocida. The disease manifestations are varied and include 
snuffles , pneumonia, pyometra, orchitis, otitis media, conjunctivitis , sub- 
cutaneous abcesses^ arid septicemia. "* r 

A. . Snuffles - 

The mucous membranes of the nasal sinuses become infected -by bacteyia 
from air that is breathed in or by direct contact with '"inf ected animals or 
contaminated objects i The clinical disease is characterized by a mucus or 
pus nasal discharges The extent to which the inFection spreads into the 
lower respiratory passages depends on the virulence, of the bacteria and the 
susceptibility of the animali^ r k rabbit, on a poor diet or highly stressed by 
a lack of water or high temperature is more susceptible . If the disease is 
confined to the upper passages, C the first signs are sneezing followed by a 
nasal discharges The forepaws of the rabbit may be caked with exudate be- 
cause of attempts to wipe the exudate away from the nose. Pasteureila bac- 
teria are sometimes founcL in the nasal sinuses of healthy-appearing rabbits ; 
Stress resulting from extremes of temperature, high humidity, pregnancy^ and 
lactation is a primary factor in the development of the snuffles. 
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B; Pneumonia 



Upper respiratory disease (shuffles) may spread to the lungs and cause 
pneumonia; In the tropics, this disease can commonly occur at the beginning 
of the wet season. It is the single greatest cause of death in mature rab- 
bits. Signs of pneumonia are depression, labored breathing, bluish eye 
color in albinos, and a nasal discharge. The body temperature is usually 
above normal. 

Gross lesions of the lungs appear as red consolidated areas, sunken 
purple areas, and abscesses. The consolidated lesions are most often found 
in the anterior lobes of the lungs. A exudate is often found in the air 
passages. Absceses with thin fibrous capsules appear close to the surface 
of the lungs. Sometimes there are adhesions between the wall of the chest 
cavity arid the lungs. Good ventilation without drafts, low humidity, and 
treatment with antibiotics are recommended. Pasteurella organisms are_ sen- 
sitive to dxytetracyclines, streptomycin, sulf aquinoxaline , and furazoli- 
done. 

C . Pyometra - 

Pyometra means pus in the uterus. The walls of the uterus are usually . 
dilated, and the organ is filled with pus. Affected does will ntft reproduce 
and, therefore, are best culled and slaughtered. Pyometra results from the 
introduction of Pasteurella bacteria into the uterus during mating and may 

be traced to a single buck with a chronic infection of the testicles. 

treatment of the disease is not practical arid the disease is quite difficult 
to diagnose. > - : 

D. Orchitis 

Orchitis is an infection of the testicles of a back. The testicle be- 
comes enlarged and contains an abscess. Pus can be seen when the testicle 
is cut open. Sometimes infection is limited to the membranes covering the 
penis, arid this is called balanoposthitis. Baianopbsthitis appears as a 
reddening arid swelling of the membrane covering the. penis* arid a white exu- 
date (pus), is present on these membranes. As described above, the infection 
is transmitted to does by infected bucks during breeding. Treatment is sel- 
dom attempted; however, it may, be treated by applying antibotic ointment 
containing penicillin to the penis. 

Otitis Media 

Middle ear infection of one or both ears causes filling of the tympanic 
cavity with a purulent pus. If the process, spreads to the inner ear, the 
equilibrium of the rabbit is disturbed arid head tilt or wryneck results. 
Although the Pasteurella organism is sensitive to certain antibiotics, 
treatment is generally not effective because of the isolated location of the 
infection. Culling and. slaughter are recommended. 

F. Conjunctivitis 

Conjunctivitis, or weepy eye, is infection of the membranes that cover 
the surface of the eye and 'the inner part of the eyelids. The eyelids are 
swollen, and white pus may cover the eye and surrounding fur. Infection of 
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the eye usually occurs as a result of extension -of the infection from the 
nasal cavity (snuffles); Antibiotic ophthalmic ointment containing penicil- 
lin is used to treat this form of the disease. 

G. Subcutaneous Abscesses 

Pasteurella may cause .abscesses in many organs, but abscesses are espe- 
cially evident when they occur in the subcutaneous tissue. These appear as 
soft swellings under the skini Treatment consists of opening arid draining 
of the abscess and applying antibiotic ointments 

H, Septicemia 

This disease is usually an overwhelming blood stream infection of short 
duration without clinical signs. Tissue changes are limited to a few hemor- 
rhagic areas of the heart and pericardium, swelling : bf the spleen, and 
slight congestion of the upper digestive tract*. The lack of clinical signs 
and short duration do hot allow time for suitable treatment. 



Poor husbandry and stress may be important factors in initiating this 
disease. |t is a sporadic septicemic disease characterized by sudden 
deaths, abortions, or both. Generally, th£ rabbit is depressed* weak, has a 
nasal discharge, and may have convulsions. Diagnosis pribt to death is 
quite difficult and therefore treatment is rare; Postmortem examination' may 
reveal lesions on the liver that are multiple pin-point gray-white focci. 
In the case of metritis, the uterine wail is thickened, the mucous membrane 
may be covered with a grayish exudate^ and the fetuses are decomposed or 
mummified. If the infected fetuses are retained in the uterus a severe in- 
fection may occur. Pregnant does and those does that have recently kindled 
are the wost susceptible. Quarantine and treatment with tetracyclines are 
recommended. 

i • 

3. Necrobacillosis 

Fusobacterium necrophorum in farm animals is considered a -secondary in- 
vader rather than a primary cause of disease. Lesions first appear on the 
lower lip, which becomes swollen, purplish, and painful to the touch, 
tater, smalijabscesses are seen that contain a thick^ purulent material. 
These abscesses are enclosed in a tough, fibrous capsule, with little ten- 
dency to rupture and drain. When the liver and lungs become involved, the 
rabbit becomes emaciated and dies after several weeks. Infection Usually is 
associated with f ecal contamination of skin wounds Under Unsanitary condi- 
tions. Infected rabbits should be quarantined and the lesions can be 
treated by opening and draining the abscesses and applying iodine or a. trop- 
ical sulfonamide. 

J 

4. Salmonellosis 

Naturally occuring Salmonella typhimurium infections are uncommon in 
domestic rabbits. Salmonella organisms are easily spread by feaci contami- 
nation, and a single infected rabbit can quickly infect a whole colony. 
Rabbits can also become infected by human caretakers as the salmonella 
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bacteria occur In humans as well. Infection usually takes place^bythe^oral 
route, and signs appear after 3-6 days; The first signs are listlessness, 
ruffled haircoat, loss of appetite, and diarrhea. Later , the ".piM|±on 
rate Increases, and body temperature may rise. In the acute form the 
disease progresses rapidly to death, whereas in the^ chronic form there may 
be no signs of illness Other than a transient diarrhea. 

The most prominent lesions found during postmortem examination are in 
the liver spleen, mesenteric lymph nodes, lungs, and intestine. Hemorrhag 
ic and ulcerative changes are present in the intestine. The liver and^ 
spleen are usually enlarged and contain pinpoint, pale areas L of 
The lymph nodes may be soft, hemorrhagic, and enlarged. Surviving rabbits 
becomrcarriers and may shed bacteria in their feces intermittently for a 
long time. Streptomycin and nitrofurazone h ^e been used effectively 
against salmonella. Animals treated with chlor tetracycline respond to the 
medication, but may continue to excrete Organisms in their feces long after 
treatment. Pigeons, sparrows, and wild rodents have been shown to be reser 
voirs Of salmonella! Feed and bedding should be stored so as to protect 
them from these possible carriers. 

5. Staphylococcosis or Mastitis— C B lue breasts) 

Staphylococcus aureus causes septice^c infections as well as abscesses 
in numerous organs including the subcutaneous tissue, ^"^fc™* 
heart. This organism is especially known for causing infection in the 
breasts of nursing does (mastitis) . The breasts become swollen, hot, and 
may becoS £ u i s h accounting for the name blue-breast that is sometimes 
used; 

Cutaneous lesions in young animals appear as small absces "j^" 
develop into firm nodules. These abscesses are usually found on the lower 
abdomen, on the inner aspects of the forelegs, and °" ^^^^^J^^J^^ 1 
white nodules may also be found in the lungs and heart. The staphylococcus 
organism may also cause bronchopneumonia. The lungs appear consolidated 
with numerous necrotic lesions. The bronchi and trachea may contain a 
mucropurulent exudate; 

Bacteria enter the -ili through broken or abraided a ^ fo ^°f n * ^- 
birth: transmission occurs from mother to young. Staphylococci live in the 
nasal passages of rabbits, and the close contact associated with kindling 
and nursing offers opportunities for both direct contact and aerosol trans 
mission. 

Mastitis results from invasion of the milk glands by the disease pro- 
due ine bacteria. The glands and teats become red and swollen and may ad 
vancF to blue'black tifsues, which are feverish to the touch The doe may 
refuse to nurse her young and generally loses her appetite. Young from does 
with mastitis should not be fostered out to other nursing does: because the 
' disease will be transmitted to the doe. Mastitis may also result from abra 
disease wixx insufficient removal of milk When too few young are 

ieit wUh Se dS o when the young are weaned too soon. Staphylococci may 
be sensitive to several antibiotics including penicillin, tetracycline, 
streptomycin, and furadantin; however, some Strains of the organism are re- 
s 1st ant to One or more of these drugs. 
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6. Spirochetosis or Treponematosis (Vent disease) 



This disease is caused by Treponema curiiculi; It is a specific venere- 
al disease of rabbits that is not transraittable to humans ; It is character- 
ized by denuded or scab-covered areas about the external genitalia; It 
occurs in both sexes and is transmitted by coitus; Small vesicles or clcers 
are formed, which ultimately become covered with a h eav y _ ? ca ^ _ T ^? se 
lesions usually are confined to the genital region, but in some cases, the 
lips and eyelids may be involved. Infected rabbits should not be mated. 
Peniciliin in daily doses of 50,000 units appears to be specific therapy. 
Lesions usually heal within 10-14 days and recovered animals can be bred 
without danger of transmitting the infections 

7. Tularemia 

Tularemia, sometimes called rabbit fever or deer fly fever ^ is an in- 
fectious disease of wild animals and man that is caused by Francisella 
tuiarensis. Tularemia can be carried by many wild arid domestic animals - % 
certain birds, deer flies, and ticks. It is an important malady of wild 
rabbits, not the domestic rabbit. 

Infected wild rabbits appear sluggish in movement and are visibly sick. 
Yellow or while spots on the liver or spleen are common lesions. Domestic 
rabbits are susceptible to infection with this organism under laboratory 
conditions, but the disease has not been reported naturally occurring in 
commercial rabbitries. 

8. Tyzzer's Disease 

This disease is caused by the bacillus piliformis and affects mainly 
young rabbits 6 to 7 weeks old. Signs of the acute form seen in rabbits are 
severe diarrhea, listlessness , lack of appetite, and dehydration, followed 
by death within 1 to 3 days; Lesions include necrosis in the wail of the 
cecum and focal necrosis in the liver and heart. The organisms are found in 
cells near necrotic areas, and the demonstration of typical bacteria within 
the cell is essential to diagnosis. Animals surviving the acute stage nay 
progress to adulthood but fail to grow at the normal rate. Infection occurs 
by ingestion arid is associated with poor sanitation and stress. No treat- 
ment is known to be effective; 



Viral Diseases 
9. Myxomatosis 

This disease affects domestic but not wild rabbits , such as jackrab- 
bits. While only mildly affecting wild cpttontai Is, it is a fatal disease 
for domestic rabbits. The myxoma virus was first isolated in South America 
from diseased laboratory rabbits. In wild cottontails, it causes only mild 
tumors , which regress after several weeks ; the disease Is fatal only in the 
very young. However, in susceptible domestic herds^ the disease can destroy 
the entire herd. The disease is spread by mosquitoes but does not affect 
humans. It is also referred to as "big head disease" because of the edema 
around the eyes , ears, lips^ and nose in the early stages of the infection. 
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Clinical sighs include lusterless eyes with a purulent discharge and 
fever. Edema of the ears causes them to become heavy and pendulous. As the 
disease progresses, edema of the pelvic region and nasal discharge occur; 
death follows in 10-12 days. In the few cases that survive, widespread sub- 
cutaneous gelatinous tumors develop all over the body. 

Rabbits dying from myxomatosis exhibit no characteristic internal 
changes by which the infection can be clearly diagnosed. Usually, there is 
congestion and consolidation of the lungs, and the spleen is enlarged, dark 
red, and pulpy. The cut surface of each subcutaneous tissue is white, gela- 
tinous, and glistening; when pressed, clear fluid exudes. Clinical signs 
and tissue examination are required for absolute diagnosis through a lab 
test. 

The virus is spread hot only by mosquitoes but also by biting flies, 
biting insects, and fleas, which act as mechanical vectors. Areas that have 
large mosquito populations, as Well as wild rabbit populations, may be en 
demic areas for this disease. Antibiotics are not effective against this 
disease but ah attenuated Vaccine has been developed. 

10. Rabbit Pox 

It is not known how widespread this disease is in tropical countries 
but it is rare in the U.S. The disease has not been observed in wild rab 
bits. It is caused by the vaccinia virus. During an outbreak, mortality of 
unweaned fryers may reach 75%. This disease spreads very rapidly, but rab 
bits innoculated with smallpox vaccine (vaccinia virus) are immune. 

Hi Fibroma 

The rabbit fibroma virus was isolated from nodules beneath the skin of 
wild cottontail rabbits. These fibromas (growths) were transmitted to both 
wild and domestic rabbits. Isolated outbreaks have occurred in domestic 
rabbits although it is far more common among the wild cottontail rabbit pop 
ulations in the U.S. It is not known how widespread this disease is in 
other countries. 

In the cottontail rabbit, the fibroma virus causes a benign tumor which 
regresses within a few weeks. Young domestic rabbits, on the other hand, 
develop small subcutaneous nodules to diffuse indurations involving muscle 
and tendon. The external genitalia become red and swollen. Death is fre- 
quent in unweaned young. The cut surfaces of the nodules are pale and glis- 
tening and may have radiating white streaks. In young animals, the tumors 
are more widely spread over the body and often coalesce. There may be in 
volvement of the kidneys, liver, intestinal tract, bone marrow, and mesen- 
tery. 

The role of mosquitoes and other insects as vectors of rabbit fibroma 
virus has been established. In areas with a large mosquito population there 
may be losses to this disease. 
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12. Herpes Virus 



Very little is fcnbvn about how this virus affects rabbits; It is 
known, however, to be a latent infection In some stock lines of domestic 
rabbits. The pathogen is thought to piay some role in respiratory 
diseases. 

13. Rabbit Papilloma (Wart s) 

Rabbit papilloma virus was identified as the causative agent of wart- 
like growth on the skin if cottontail rabbits; ^The domestic rabbit and the 
jackrabbit (in the U.S.) are susceptible to experimental infection. The 
virus produces no evidence of a generalized illness; The most common sites 
for warts are the ears and eyelids , and the growths vary in size and con- 
formity. The growths are well keratinized, and the upper surfaces are ir- 
regular and often split; The lower portions of the growth are pinkish and 
fleshy to the touch; As the w?rts become older, they increase in size - 9 be- 
come more cornified, and are hard to the touch. _ At this stage, they are 
easily scratched off by the rabbit or knocked off when handled. Warts re- 
moved in this way leave a free-bleeding surface, which heals without compli- 
cations; 

The rabbit papilloma virus is probably spread by tree-flying insects as 
the mosquito. There is hb virus multiplication in insect tissue; Transmis- 
sion of the virus from lesions of cottontail rabbits to domestic rabbits is 
most likely. 

14. Oral papilloma 

Rabbits that are immune to skin warts are susceptible to oral warts and 
vice versa. Oral warts may occur in herds of domestic rabbits and can be 
transmitted to wild rabbits; The small, white J rioduiar or cauliflower-like 
warts are multiple. They are caused by a virus different from that of skin 
warts. They occur in the mouth and on the lower surfaces of the tongue. 
Th^.v will normally regress wi Shout specific treatment; 



Fungal Disease s 

Fungal diseases in rabbits are ah indicator of poor husbandry and un- 
sanitary conditions, two main groups of fungi* Trichophyton arid Microporum, 
are found oh the rabbit and produce disease of the skiri arid flit under cer- 
tain conditions. Not only may rabbits serve as reservoirs for human infec- 
tion, but -man may transmit his fungus infection to rabbits. Because they 
produce a similar disease kribwri as ririgworma , the two organisms will be dis- 
cussed together in this section. 

Fungus irifectibris cause patchy areas of hair loss with thickened skin 
covered with yellow, dry crusts. The hairs may be broken close to the skin 
surface arid become matted. The name "ringworm" is -suggested by the circular 
lesion that often develops from the outward growth of the fungi; Lesions 
are usually found bri the ribse, ears, eyelids, and feet. Their size varies^ 
and in severe cases whole areas of the body may be involved. The infection 
is usually most severe iri the nursing young; single small lesions are more 
likely found iri the aduit. Diagnosis of fungus infection depends on finding 
fungi iii skin arid hair scrapings. 
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Infection on the young probably occurs in the riestbbx. The nestbox 
material becomes contaminated with fungus from the adult, arid minor skin 
abrasions allow the fungus to become established ori_the ydiirig. During nurs- 
ing, the young are in direct contact with skin arid fur ardurid the teats; and 
the' fungus is easily transferred to the mouth arid nose regions of the in- 
fants. These same fungal organisms are found on dogs, cats, domestic live- 
stock, and wild rodents around farms. 

The important thing to remember here is that if you see fungal diseases 
on rabbits you know that management arid, sanitation problems exist, hence the 
possibility for more serious disease. You may riot find it appropriate to 
treat for the fungal infection. Instead culling and slaughter of infected 
rabbits may be the solution. If you do decide to treat for ringworm you can 
use hexetidine (a topical medication) to be applied directly to the affected 
areas, or in the case of widespread outbreaks Griseofulvin can be uped. _ 
Griseofulvin is an antifungal drug to be mixed in the feed at the rate of 
.37 grams per pound of feed^ and fed for 14 days. During treatment, a fun- 
gicidal dust (sulfur) should be added to the nestbox*. 

Hereditary Diseases 
i5i Glaucoma 

In rabbits glaucoma appears first as a light-bluish cloudiness on the 
cornea. One or both eyes may be affected. Progressive opacity follows, and 
protrusion of the eyeball becomes noticeable. Corneal opacity may lead to 
blindness. Complications associated with glaucoma are difficulty in breed- 
ing affected anumals , poor appetite, and a general loss of good health. 

Glaucoma is probably the result of an abnormal drainage mechanism and 
the inability to maintain normal fluid relatioriships iri the eye. It is a 
semi lethal defect that is transmitted as a recessive trait. 



Malocclusion or wblf teeth is a common minor probem with rabbits. It- 
is especially a problem with rabbits that are kept on pre-mixed feeds only; 
rabbits that are given more roughage (including twigs and stems from trees? 
can constantly gnaw and chew in order to keep their teech ground down to 
proper length and size. When the lower jaw is shorter or longer than the 
upper ia^, malocclusion of the incisors results in overgrowth. The cheek 
teeth (premolars and molars) meet and grind evenly in normal animals. These 
teeth continue to grow arid depend on constant grinding against opposing 
teeth to maintain their shape. If there is a malposition of the jaw> broken 
teeth, or malformation, overgrowth will occur in the cheek teeth similar to 
that which occurs in the incisors. 

Signs of malocclusion are gradual loss of appetite and weight. Both 
sides of the mouth may become stained and saliva. Animals become progres- 
sively listless, dehydrated, and unable to chew properly. Complications are 
abscessed teeth, growth of teeth into the upper jaw, and death from starva- 
tion. 




\_ 

Malocclusion of the incisors can be corrected temporarily -by catting 
back the teeth so the animals can eat and attain good condition prior ;to 
slaughter. Since malocclusion is inherited, it can be elimi riated by-selec- 
tive breeding; • m f ~~ f 

17. Splay fceg and Ataxia 

Splay leg in rabbits is due to a simple recessive genetic factor.. The 
disease is characterized /by an inability to put weight on one or both hiiid- 
iegs, and may even involve ail 4 limbs. The limbs are twisted so that the 
rabbit exhibits a doable-jointed posture; The rabbits are not paralyzed. 
They eat normally, appear to be well, and move wriggling along on their 
belly and chest. The pathologic effects are limited to the hip and 
shoulder. ^ 

Ataxia (muscle incoordination) resembles splay leg in some respects. 
It is, however, a lethal 'recessive genetic factor. The disease usualy 
appears when the rabbit is 2-3 months of age and runs its course in 30 days. 
In ataxia, the nervous system is involved, and at first the rabbit may hot 
be able to use Its hindlegs effectively. Later the rabbit cannot move, and' 
its body temperature drops below normal until death ensues. 



i 



Rabbit Parasites 



Volunteers working in the field with rabbits should place more of their 
energies and resources on prevention of rabbit parasites, rather than oh ex- 
pensive chemical cures. As we have said repeatedly* prevention of both 
diseases and parasites (through good husbandry skills) is far more valuable 
4^hatL ^cure> Chemical "cares" are often unavailable* expensive* and of only 
short-term value. The key to parasites is knowing their life cycle so that 
you can plan to disrupt it and thereby remove them from rabbits in the least 
expensive manner. 90% of prevention of rabbit parasites depends bri gbbd 
sanitation and a good, balanced feed ration. „ 

Internal Parasites 

1. Coccidia 

Coccidiosis is the prevalent parasitic disease of domestic rabbits . It 
is caused' by a raicroscropic parasite that invades the lining of the intes- 
tine or liver. In these locations, the parasite multiplies extensively, and 
then leaves the body in tie feces. Rabbits that recover from this protozoan 
infection frequently become carriers. It is important to distinguish be- 
tween liver coccidiosis and intestinal coccidiosis. At least 4 species of 
coccidia live in the intestine, and 1 species grows in the liver. 

Not all species of coccidia are equally harmful, and rabbits tolerate 
moderate numbers of some without illness. The most dangerous of the intes- 
tinal forms are Eimeria magna and E. irresidua. These produce symptoms such 
as diarrhea, poor appetite, weight loss, and sometimes death. E. irresidua 
evokes the most severe tissue damage. In some cases* direct damage may 
occur to the intestinal wall. The clinical diagnosis of coccidiosis depends 
on finding the oocysts in the feces or intestinal contents,. Field diagnosis 
depends on live and post-mortem identification of the symptoms. Diagnosis 
of rive animals is often difficult because other diseases and disorders pro- 
duce similar symptoms • 

Control of intestinal coccidiosis depends largely on management prac- 
tices that minimize the danger of fecal contamination of feed^ water, and 
hutch- floors. Wire bottom floors .greatly reduce the hazard presented by 
solid floors or slots. Feeders should be designed so that fecal contamina- 
tion is held to a minimum. This is best done by building a feeder that the 
rabbits cannot sit in. An automatic water system (bottle and can) is recom- 
mended. Oocysts passed in the feces require moisture and warmth to sporu- 
late and become infective. Therefore, coccidia are more widespread in the 
humid tropics than in other climatic zones. Dry wire floors and automatic 
water systems hinder sporulation of the parasite. 

Sulf aquinoxaline administered continuously in the drinking water 
(0.025% for 30 days) prevents the development of the clinical signs of hepa- 
tic (liver) coccidiosis in rabbits heavily exposed to E. stiedai. Sulfa- 
quinoxaiine may also be given in the feed at 0.025% for 20 days* or for 2 
days out of every B 9 until slaughter. The. rabbits acquire ah immunity to 
subsequent infections, tower concentrations of the drug are riot satisfac- 
tory i The maximum prophylactic effect is obtained by 3 weeks of administra- 
tion, A concentration of 0.10% of sulf aquiribxalirie in the feed, or 0.05% in 



the feed arid 0.04% in the drinking water, given continuously for 2 weeks, is 
recommended for therapeutic control of naturally occurring outbreaks. The 

centration have also been used during outbreaks 

Treatment has only a temporary. Effect on Intestinal coccidiosis but 
may be useful in controlling outbreaks. When needed .a^ ration^ cont ainin:^ 
0 17 Llfaquinoxaline may be fed continuously for 2 weeks. Intestinal coc 
clila develop a tolerance to the drug if it is used continuously, so treat- 
ment is not suggested unless clinical symptoms appear. 

E. stiedade, the one species of coccidia that multiplies i^ytve^ 
is considered to be the most pathogenic coccidia of rabjlt^ LJke |he.^other 
f^rm« it enters the intestinal Wall, but migrates to the bile ducts, wnere 
it reproduces! infections lasting more than 16 days can be recognized by 
it reproduces. " UiC _ r ; livpr T k g coccidia multiplies in the 

& »ia . vast o£ occvsts. ft the early _™f ■ «g£ inhere 

but disfigurement of the liver will occur. 

Liver coccidiosis is acquired in the same manner as intestinal coccidi- 
L.iver luh-iuiuo o m , la however liver coccidiosis can be 

osis. The control measures also similar^ nowever, 

controlled more easily by proper management. 
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2i Nosema 



Nosema cunicaii is the cause of this^ mild but longstanding disease in 
rabbits. Many apparently healthy animals may have kidney lesions related to 
this infection, these lesions include cortical scarring with multiple , in- 
dented gray areas on the surface of the kidney. The scgrs extend from the 
cortical surface to the medulla- Nosematosis is a contagious colony infec- 
tion. The organisms are passed in the urine and transmitted when there is 
urinary contamination of feed or water. Transmission may also occur to un- 
born rabbits in the uterus when the doe has the disease. The disease can be 
controlled by providing good sanitation and preventing contamination of food 
arid water by urine. No treatment is ayailable. 

3i Roundw orms 

Roundworms (ascarius) are slender and cylindrical. They are found in 
the digestive tract. The stomach worm is a very slender, reddish worm about 

* ncll _ ic)n &' frichuris strongylus— the whip worm — is about the same size 
but is found in the small intestine. Both have similar life cycles. Eggs 
are passed in the feces, and after a short period sma^Ll infective larvae 
develop; Moisture and warmth favor larval development; larvae are ingested 
and pass to the stomach or small intestine where they grow into adults. 

I Signs of infection depend on the degree of infestation. Light infesta- 
tions P r °duce little effect; heavy infestation may cause diarrhea and emaci- 
/ationi The stomach worm produces ulceration of the stomach jpall. Rabbits 
[kept on the ground are more apt to be exposed to parasites than those kept 

on wire. Control can be accomplished by propq^ sanitation; 

4 . Pinworm 

The pinworm, Passalurus ambiguus, is a common parasite of rabbits; 
These worms are glistening, white, and 1/2 inch long. They are often seen 
on the surface of freshly pas sed feces or through the wall of the cecum when 
animals are slaughtered. Ordinarily, pinworms do' little' harm. As the 
mature worms become inactive , they are pas sed out of the cecum as fecal pel- 
lets are formed. These parasites are spread from animal to animal by in- 
gesting* feed and water contaminated by the. droppings of infected animals . 
Management methods used fo control coccidiosis are effective against pin-? 
worms • When treatment is neces sary, piperazine citrate is ef fective when 
administered at 100 mg/100 ml drinking water for one day. Also, phenothia- 
zine may be mixed .in the feed at a 2% strength. . 



5. - Tapeworm 'ZZZ^>- 

Tapeworms occur in rabbits as adults in the intestine arid as larval 
forms in the liver and abdominal cavity. The adult forms are very rare in 
hutch-raised rabbits J[ they are fairly common ih .tropical zones where rab- 
bits are raised on dirt floors) but larval forms are more common. 

The rabbit tapewora,eittotaenia ctenoides, is flat; ribbon shaped , and 
made up of numerous segments ; It has a head with 4 suckers with which the 
worm attaches to the lining of the intestine. Rabbits harboring a few tape- 



worms show no signs of disease. When many tapeworms are present * diarrhea 
and emaciation occur. Control is readily accomplished by good sanitation. 

The most common larval forms of tapeworm are tfjose of Taenia pisi- 
formis. They are fond in the abdominal cavity and in the liver. Ra^its 
acquire these tapeworms infections by eating contaminated .feed , and drinking 
contaminated water containing tapeworm segments and eggs from the feces of 
does. The young larvae are then released from the eggs, penetrate the 
digestive tract, and migrate to the liver. They migrate within the liver, ■ 
leaving white streaks behind, then leave the liver and enter th.e abdominal 
cavity. They then form small fluid-filled cysts (cysicerci), which may be 
attached to the membranes holding the intestinal tract or may exist free in 
the abdominal cavity. Each cyst contains an embryonic tapeworm, which, when 
eaten by a dog, will develop into a mature tapeworm. Bogs should not be 
allowed near rabbits nor allowed to eat any part of a raw rabbit carcass. 
Treatment for larval stages in the rabbit is not practical so control must 
be accomplished by management . ;; 



External Parasites^ 
6. Ear Mite (Mange) 



Fsoroptes cuniculi, the common ear mite of rabbits, causes ear mange, or 
canker. This condition is probably the second most common parasitic disease . 
in rabbits. It is surpassed only by coccidiosis in terras of the damage it 
-causes. Both can occur in well-managed colonies that are housed on wire 
floors as well as those raised on solid floors. , , 



The mites live in the ear canal and., cause damage to the skin lining 
this area. Ati exudate of brown, waxy material soon covers the inner^ear. 
This dark encrustation consists of cellular debris, keratin, dried blood, 
and mites in varying stages of development. In severe cases, the entire 
inner surface of the external ear tnay be involved. 

An effective medicine for ear mange is made of 1 part kerosene and 2 
parts vegetable oil. Lindane (benzene-hexachloride) is also ef feci ve when 
used as a 0.25% suspension in oil. Mineral oil by itself may also be used. 
If an outbreak occurs, first treat all rabbits in the colony. Start with 
those rabbits showing few signs of disease and finish with those having 
severe infections. This will minimize spreading of the parasite. Swab the 
entire inner ear with the oil mixture on a cotton swab or a piece of cloth. 
Allow a small amount to run down into the ear passage. If scales or crusts- 
are- sparse, be sure to work the oil well into the ear. If heavy crusts are 
present saturate them with oil until they become soft, and then remove, them 
with tweezers. Then medicate the ear again. Burn all the cotton swabs and 
material removed from the ear. 



Ear mange can be treated and eliminated'' from colonies by rigidly fol- 
lowing the above treatment program. However, all rabbits must be treated,, 
and all new introductions to the colony must be free of mites to Keep the 
condition from reoccurring. , Psoroptes cuniculi, Notoedres cati, and 
Cheylcticella parasitovorax may also cause mange on the skin of the head and 




body in rabbits- these parasites may cause the skin to become dry* scaly > 
irritated, and itching with hair- loss in affected areas. Treatment is by 
dusting with talc containing 0.25% lindane. 

c 

7 # euterebrid Flies 

Larvae of Cuterebra flies are « common subcutaneous parasites *of wild 
rabbits but infrequent parasites of domestic rabbits. The adult fly appears 
wherever populations of wild rabbits exist f Rabbits are infected when the 
fly deposits eggs oh the fur. Grub worms Viatch from these eggs and burrow 
into the skin to form warbles. The larvae grow under the skin arid may "get 
as long as^ three—quarters of an inch. When full growing the grubs leave the 
skin, drop to the ground, arid develop into flies. The warbles cause little 
'trouble when they are found in small numbers. The larvae can be removed by 
enlarging the opening in the skin arid drawing them but with tweezers. The 
wound should then be paint sd with an antiseptic (slich as iodine). 

8. Fleas and Ticks ■ . : 



Rabbits are riot commonly infested with fleas, but the rabbit flea, 
Spilopsyllus cuniculi, and the dog and cat-fleas Ctenocephalides canis and 
C. felis, occasionally have been reported on rabbits i These are more common 
when rabbits are not raised on wire flopr cages—especially in the tropics. 
There are 4 stages in the life cycle of these fleas— egg, larva, papa; and 
adult. The eggs are deposited on bedding and in cracks of' the nestboxes and 
develop into larvae in a short timei These' larvae then form pupae from 
which the. adult fleas emerges Control is aimed at killing the adults^ on the 
host and the immature forms in the nestbox*. To destroy adult fleas, /dust 
the animals with a commercial preparation of pyrethrum, rotenone, sevin, or 
malathion. Dusting should be repeated several times during a 2 week period. 
When dusting with maiathion or sevin be sure to work the insectici de in past 
the fur to skin and avoid the head and eyes. Immature forms can be con- 
trolled by burning old nest box litter and scrubbing nestboxes with hot 
water and bleach. / 

The rabbit" tick* Haemaphysalis lepdrispalustris, is a common parasite 
of wild rabbits arid ; r .s less ^common on domestic rabbits because/ their housing 
is often riot compatible with the life of the tick. However, this tick is 
brie of the reservoirs of tularemia. This is a serious human /disease , arid 
care should be taken to insure that wild rabbits are riot allowed access to 
areas in which domestic rabbits are being raised. 
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Noninfectious Conditions of R abbits 



li Mucoid Enteritis (Diarrheal 

Diarrhea is one of the major killers of rabbits between birth and wean- 
ing. It is not common until the fourth week of age, peaks at 7 weeks, and 
declines sharply after the eighth week. It is unimportant after 16 weeks. 

Generally, sick rabbits lose their appetites, have a hunched appearance 
with dull, squinted eyes, arid have diarrhea of varying intensity. The fur 
loses its sheen, and the coat becomes rough. Rectal temperature may be 
normal (102,5) or subnormal. As diarrhea and dehydration progress, the rab- 
bit may lose 20 to 25% of its body weight in 24 to 48 hours. The course of 
the disease may end in death after 24 to 72 hours following_acute signs .In 
the chronic phase, the rabbits may live for 4 to 10 days. In general, 95% 
of the mortality has occurred by the sixth day. Not all cases end in death; 
however, less than 50% recover, and these generally .prove unprofitable be- 
cause of weight loss and poor feed conversion. 

Pathologic changes are confined to the gastrointestinal tract. The 
small intestine may shov only increased mucus production. In chronic or 
subacute cases, the cecum and large intestine may be packed with a clear, 
thick gelatinous substance. Acute cases show excess fluid in the intestine. 
Varying degress of gastritis are noted when the stomach is distended with 
fluid. Other viscera are not affected expect through secondary infection. 
Pneumonia is a frequent complication. 

The cause of mucoid enteritis is obscure arid probably complex. Diet 
has been implicated; however, extensive research using different combina- 
tions of cereal grains, plant protein, supplements, vitamins, minerals*, 
legumes, and carbonaceous hays haye^led to the conclusion that the kinds of 
food used were not primary factors in preventing, causing, or curing the 
disease. Diet may be implemented in the multiple causation theory of tue 
disease. 

Several bacterial, species have been ±solated_f rom affected rabbits, but 
their importance is difficult to assess. Coliform bacilli and anaerobic 
bacteria have been isolated, but thes^ are normally present in the intes 
tine, arid their pathogenicity has not be«i proved. 

Limited attempts to isolate a virus or to transmit one have failed. 
Coccidiosis is often found in animals with enteritis, but their presence is 
probably not related to the disease. 

Unfortunately, there is nb_ specif _ic treatment for diarrheas Gulling 
and slaughter of infected animals may be your only choice, ehlortetracy- * 
clines and oxy tetracycline added to feed or water have been effective In re- 
ducing loss. Where appropriate, these antibiotics may be fed to does during 
the en Lire sucking period. 



2. Wet Dewlap 



Some rabbits have a heavy fold b£ sfclh oh the ventral aspect of the 
heck. As the rabbit drinks^ this sklri may become wet and soggy leading to 
inflammation of the area. Damp bedding and dental malocclusion can aggra- 
vate this condition. The hair may slip and the area may become infected. 
To prevent this, the waterers should have small openings or be set low bit 
flat boards. The hair in the affected area must be clipped and an anti- 
septic dusting powder applied. 

3. Cannibalism 

Most cases of cannibalism are the result of either the diet being inad- 
equate in either quality or quantity, a lack of water* or because the doe 
was_ disturbed following kindling. Proper feeding and seclusion at kindling 
will usually prevent this tendency. A doe that destroys her first litter 
should be given another chance • If she continues , she should be culled from 
the breeding population. General stress of the doe (such as handling the 
young before "they reach 2 weeks of age) can contribute to cannibalism as 
well. 

4. Heat Prostration 

Heat prostration results from prolonged exposure to excessive heat. 
Losses may be high in females about to kindle or in infant rabbits if the 
nestboxes are poorly ventilated. Just before dying, the animals breathe 
rapidly and become comatose. Free access to water and salt blocks will help 
to prevent this conditions Adult rabbits suffering from the high heat and/ 
or humidity may be relieved by spraying them with water, placing a wet bur- 
lap fieed sack on the cage floor, or dipping them in a bucket of cbbl water. 
In locations subject to high temperatures burlap sacks soaked in water can 
be hung from the edges of the roofs to shade and cool the air. Hutches 

should also be designed so that they can be sprinkled during high tempera 

tures. 

5. Broken Back 

This condition is characterized by sudden paralysis with rid apparent . 
cause. Paralysis extends from the middle of the back with complete paraly- 
sis from this point back. The rabbit moves with its front legs and drags 
the hindquarters. The urinary bladder may become greatly distended^ Para- 
lyzed animals have a misplaced or slipped vertebra. Iteipqsit ton of the ver- 
tebra may be caused by improper handling or by injuries occurring at night 
wheri predatory animals irivade the rabbitry. In an effort_to protect the 
young and evade the predator, the buck or doe "stamps" firmly with^its hind- 
feet. As result the vertebra becomes misplaced and the spinal cord is 
damaged; There is no . treatment , and the injured rabbit should be killed* 

6. Sore Hocks 

Sore hocks are inflamed bare spots of fur, found on the bottom surface 
of the hind legs. In more severely affected cases* secondary infections 
with staphylococcus and abscesses occur. It is caused by the pressure on 
the skin (due to the weight of the rabbit) bri wire floored cages. As the" 
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disease is seen more often in large breeds as compared with smaller breeds 
die to their weight. Affected rabbits may otherwise appear healthy or suf 
fer a loss of apnetite, weight loss, and/or death. Treatment consists of 
■££ solid-bottom cages with clean, dry bedding and topical application of 
ati iodine ointment. 

7 . Dystoc ia 

The testation period of the rabbit rarely exceeds 32 days. If a preg- 
taneous or intremusclar injection. 

I 

8. Far Eating and Hairballs 

Several rabbits in a hutch may eat body fur, eyelastes , and whiskers . 
Single rabbits eat fur on their sides, back, and rump. The cause i| post 
iifclip improper diet; however, sometimes i it appears to be a vice. 
ficiency or inadequate protein may be factors. A 15% fiber level "-g°? a 
bly the minimum that should be fed to either growing or producing rabMts. 
Rabbits S also eat small amounts of hair by licking or grooming them- 
selves. The hair may accumulate in the stomach and form hairballj. J^eee 
cause no diseases, normally, but they may ^^t^'tc^. die" Rab- 
structioh occurs, the rabbit quits eating, loses weight, and may cue. *a 

where animal care facilities are minimal or nonexistent. 



9 Coprophagy ♦ 

from the feed. 
10. Yellowiat 

Yellow fat is not an abnormal condition nor the result of an infectious 
Tf . 4o 4nr1,,dpd here only to prevent misunderstanding or associa 
process.^ It is inc1 "^ Yellow fat is a genetic trait determined by 

tion with a disease condition. *^ ow f^ds contain xanthophyll, a fat 
soruMe"om^^ S-s with the yellow fat gene 
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yellow. The only concetti that ybu t as a volunteer in the field, would fac« 
is local preference in the color of the body fat; 
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Rabbit Genetics 



Breed s 

Rabbits, unlike swine, poultry, and goats, cannot be allowed to free- 
range even at low levels of production. One result of this physical lujfta 
tion is that a wide variety of local breeds of rabbits have not been devel 
oped in third world countries. There are a few local breeds (such as the 
Baladi which are raised in Sudan) but these are not to be confused with wild 
rabbits. Wild rabbits harbor diseases and parasites which are transmitta- 
b le in many cases, to domestic rabbits. It is a mistake to attempt to 
domesticate wild rabbits or use them in your rabbit projects. They have 
difficulty even surviving in captivity, much less being productive. There- 
fore, unless you have a local breed of rabbit which has been domesticated 
and produces well in your area, you will need to select an exotic breed of 
rabbit to use as the breeding stock in your project. 

Since no single breed is appropriate in all situations I will offer to 
you some criteria to consider in choosing a particular breed over another. 

1. At what level of production (survival, moderate , Or high) will you 
be working? 

2. Do you need rabbits that are good survivors and will receive mini- 
mal care or do you need production breeds that produce well under 
good management? 

3. Are there cultural preferences locally as to the size or coloring 
of rabbits? (White rabbits, for example, are often seen only as 
pets.) 

4. Are you raising them for meat or for fur? 

5. what size of rabbit will you be trying to sell? 

6. Which different breeds are available locally? Why? 

7. Is there any preference, locally, concerning the taste or color of 
rabbit meat? 

8. What quality and quantity of feeds do you have available? 

Listed below are some of the more than 30 exotic breeds (which does not 
include the approximately 100 different varieties) which exist. The breeds 
listed below are some Of the more common breeds used in production world 
wide. The breeds listed have been grouped according to their mature weight 
as either small or dwarf breeds, mediun. sized breeds, or large/ giant 
breeds. 

Small or Dwarf Breeds 

These breeds weigh only 3 to 4 pounds at sexual maturity. They are not 
commonly used because of their reduced size which reduces their acceptance •> 
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as a marketable meat animal ; They do have the benefit of reduced energy re- 
quirements for maintenance because of their small body size* however. 

1. Patch 

These smaller rabbits are pictured below and are grown ih 

Tanzania* 

2. Criolib 

this rabbit is commpo to Mexico arid Central America. It has a 
small body size and relatively low production characteristics but is hardy 
and tolerant of local conditions. 

3. Polish 

These rabbits are exceedingly small and never weigh over 3-1/2 

pounds. 

Medium Size Breeds 

These breeds will weigh 9-12 founds at maturity. They are the most 
common size of rabbit used for commercial production worldwide; Nowhere has 
a particular breed of rabbit, been selected arid specifically developed for 
tropical conditions. Generally ^ developing countries use the medium size 
breeds developed in Europe which adapt well to backyard tropical condi- 
tions. 

X . C a 11 f o i." i i i £in~ 

This is one of the more common breeds available worldwide. It is 
similar in size and disposition to the^New Zealand White* The dominant 
marking of the Calif orni an is its brown ears. 

2. New Zealand Whites 

The New Zealand White was developed for intensive systems ih Europe 
but has also adapted very well to the tropics. It is probably the most com- 
mon exotic breed available worldwide. It can be found in Mexico* Central 
America, Tanzania, Mozambique, Mauritius, Nepal* and other countries. Since 
it is such a popular ' *ed, there are plenty of sources of good quality 
stock available worldwide. 

Large or Giant Breeds 

1. Flemish Giahta 

Popular in Ghana arid available, generally, in West Africa, these 
rabbits can weigh more than 13 pounds when mature. 



Also raised in Ghana, it is preferred there even though it has In- 
ferior production characteristics to those of smaller breeds available. Its 
popularity seems to stem from its size and color. 
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3; Yeiiaw- Silver* 



This large breed (12-14 pounds) is also a favorite in West Africa. 

Read pages 23 to 25 of Raising Rabbits by VITA for ah explanation of 
the mating process^ I would only add that rabbits are very territorial and 
will not mate if they feed stressed or threatened. It is best to mate rab- 
bits during the cool of the day when libido and sperm fertility are at their 
highest; In the hot tropics, temperatures over 30°C. can depress reproduc- 
tion. 

Refer to the following charts for information on breeding systems and 
rabbit life cycle. 



Crossbreeding 

When different breeds of rabbits are crossed the result is hybrid vig- 
or. You may find it appropriate to cross exotics with local breeds of rab- 
bits in order to produce ah animal with some production characteristics arid 
some survival characteristics This is riot a good idea if you are striving 
for high production but it may be appropriate in low to moderate production 
environments where disease and parsites are still a problem and the feed 
available is hot expensive, highly nutritious feed. However, in making your 
decision on this issue consider the following points: 

Advantages: 

1. As mentioned, your rabbits may gain hybrid vigor and couple good 
survival characteristics with production; 

2. You can improve the bloodline of local breeds of other farmers in 
the area; 



3; One exotic buck can service many local breed does; 
Disad vantages : 

1; By mating your buck with the does of local breeds , you are exposing 
the buck to diseases and parasites that are ih the other colony. 
Before using your buck for breeding purposes outside your colony, 
be sure to check out the health of the colony that the doe came 
from; 

2 . Quarantine all new does or bucks brought into your colony for 

breeding an^il you can be sure that they are disease and parasite 
free; 

Inbreeding 

N Inbreeding within the bloodlines in your colony can couple recessive 
genes that produce characteristics not desirable in a production rabbit. 
Good management and recordkeeping are your tools to prevent inbreeding. 
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Illustration 3-4 
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weaning lie tar) 
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section 
(Non-pre^tant does) 
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.section 
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does 
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section 
after 6 
veeks 



Table 
bucks 
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does 



Production 
Unit 



Replacement 
bucks 
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Bre «44ng 
does 
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Table 
docs 





Breeding 
bucks 
(Uncas crated) 



♦Sales 
Unit 



f 



3 



SALES 



Commercial rabbit breeding system used in Isito, Ghana involving colony housing' 
of certain classes of adult stock. 

V Signifies that the rabbits are kept in groups. 
Source: Odonkof (1978). 
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illustration 3-5 

e — 




Hogging and JEqai pm e nt 



In attempting to alter traditional methods of raising livestock and in- 
creasing production^ housing (as a component of animal husbandry) is normal- 
ly a minor concern for such animals as swine^ poultry^ and goatsi This is 
hot* the case i however* for rabbltsV Rabbits are sensitive animals and are 
clearly outside of their normal climactic zones when placed in the hot and/ 
or humid tropics. However , problems with climate can be adjust ed^6rT~~ 
through cage design. Sunlight ah<J good ventilation are important to the 
health of the rabbit and should be considered in designing a cage. The 
morning sun is heeded by rabbits often to warm them after the cool ^nights 
arid to dry the cage. Furthermore, it is important to' consider the use of 
locally available materials in the construction of cages. Bamboo and wood 
can be used for the side arid tops of the cages but (self-cleariing-l/2 inch 
grid) wire should be used when it is possible arid appropriate for the 
floors • Clearly, wire cage floors are not always practical due to the ex- 
pense and unavailability. You should remember, though, that rabbits placed 
on cement , bamboo , wood , or dirt floors and allowed to be in contact with 
their feces and urine are more prone to disease than those on wire floors. 
Protection from . the cold* (during the rainy season), heat (during the dry 
season and especially during the afternoon), rains (it is very important 
that rabbits be kept dry), and draf ts % should also be considered in your de- 
sign. / Remember, it is very important not to invest more money in your cages 
than can be regained through the profit of raising rabbits. For information 
about raising rabbits on the ground , read the article by Mark Freudenberger 
"Rabbits in Afri c a ' s -jBg Pgr Volta^ " For precise cage designs appropriate to 
developing countries, check your VITA book. The VITA book also has some 
gpod designs for waterers and feeders that can be made from aluminum cans 
arid bottles." Clay vessels "may be Substituted for the cans if they are more 
appropriate to your area. For such equipment your first concerns should be 
how well they function and how inexpensive they arei 

VITA page listings by topic 

1. Construction of cages Pages 55-79 



2. Construction of kindling boxes 

3. Hutch arid equipment (waterers arid feeders) designs Pages 8-14 



Pages 26-27 



Magazine Article 

Rabbits in Africa* s Upper Volta 



iii Africa's Uppef 



by Mark Fnrudenbergvr 
Project Agi«ooml»t_ 

Catholic Relief Services 
Upper Volta, Africa 



One of the major prpbjen^_eontrontir>g 
rabbit raisers |n_ devejoplng_cpunoles 
« the nwi for lc^-cotf, durable end effective 
rabbtt shelters, JWhUe mo* rebbtt producers 
strongly recpmmencj that ja^tsbe raised In 
wefl -ventilated cages, in many ^countries the 
tack ol investment capital as^ reao^ awila- 
bis consvuetion materials precludes lha use 

of wire cages, _* * . » 

Raising rabbit* in well-venliUted cages. I§ 
admittedly (ha most practical, sanitary and 
efficient production method. 1 recommended 
this system In Togo when ! was there, intro- 
ducing raboU raising In the primary schools. 
Togo, several types of durable, lowoost 
were designed using locally available 
materials such as bamboo and palm tree 
slats, teak branches and cord as fasteners. 
Given the plentiful supply of wood and the 
low cost of most other construction materials 
there, the use ol cages was cer&lrOy aoVisable 
in the humid trbpibX 
Jn the dry regions of Upper Volta. how- 
ever, economic and envfronrhenlal condi- 
tions preclude the constructor of Ihesnperislve 
rabbit cages, and irboMticmelly rabbits are 
raised in enclosures on the ground. Iti the 
Sudaob'Sahuiian xones, the cosl ot outfdlhg 
cagvs is prohibitively high. Good quality 
wobo' js difficult and ctpenslve to buy.^hUe 
local wood rarely pro^desjbalght sticks and 
Ranches jhat could be used to build home- 
made cages. Jrfc^ eonstnjcl^ 
such as _wtre_ mesh or nails arc imported at 
a h>gh cost and are only available In large 

urban centers. L 

Given the problems of obtaining materials 
to build cages, _lt._\* most advantageous 
for low income people to raise rabbits on the 
jround. Unless a rac^rajses^ he* sufficient 
money to begin a jcomrnerelal operation, 

• u *te are few alternatives, 

Tie construction of a rabbit cage made of 
nre mesh arid wooden braces U£ about $20 
»ier rabbit, or roughly the weekly salary of a 
pnmary school teacher in Upper Volta. Few 



farmers, rural based school _teeciiarJ. or 
student* have the financial means to invest 
this sum in case^ns^ctiojitjipr _ dVjhey 
have ready access to wire mesh, wood of\ 

carpentt^jool*. 

. Gly«n_*aseJrnitajJp«^ 
ducers have constructed small mud huts with 
grass jroofs In order to house their rabbits on 
the ground. Male and female rabbits are al- 
lowed _to_ruii l fr«e_in _ the J^iWng^ while 
young are kindled in holes dug by the does, 
or in small enclosures built out of mud jars, 

mud bricks or old cardboard _boxes. _____ „ 

* r^ov4ded_the^ut_Js_ ^ 
rabbits are fed suKkdently, production li fairly 
bJgh. Farmers. In the Tenkodogo region of 
east-central Upper Vc^U__have_ iweoMhb 
method since the introduction, of domestic 
rabbits by the French colonialists. However, 
farmers report, that losses of young are fre- 
quent, often due to cats and rats entering 
the rabbit nests and sometimes dua to 
trampling by the rabbits themselves U 
dltlons become too overcrowded * 

Through the auspices c^jsrirrjaiys^bol 
agricultural education project funded by 
Cathofic ReW Services, the Wtowtng changes 
have been made in an effort to improve the 

traditional method of rabbit production. 

. At each rabbit ?tpj^jmjoJ^_nimd 
hufi measuring 3*5 meters, in diameter and 
1.75 meters m height are constructed by 
villagers. A local mason paws * thinjayer of 
concrete on an Inward sloping Ooor^ A trough 
throt*gh the middle of this floor is constructed 
as a channel for urine and the water^tsed 
to wash the floor every week. Thb3_ tough 
leads outside to. a clay jar that couecti the 
waste material* for the school garden cony 
post pBe. Ventilation is insured by the pro- 
vision of two large windows and^a partially 
screened door. - ___ 

Rabbits arc allowed to roam f reefy outside 
in a mud-walled enclosure. Around the waits 
of the huts* covered harm els made of mud 
br^ are emptoyed as rabbU r>esti and she****. 
Enough -caverns'* are constructed to house 
each femaie rabbit. Afl does arc housed in 
one _hut w*th_thejr unu*aned y^ng. The 
waaned ypung and the males are kept in the 
other two huts. ^^an^tir^lsjooccuf . uSe 
does are simply placed among the males. 



eilberrcealewTfsW 

An. alternative roeshod pracficed success- 
fully in the Fade NTSourma region of Upper 
Volta is to make cages fee the breeoTng males, 
yet let ail other rabbes run freely. 

the tcoal investment tor trib onHhe-grou/vi 
system which can house about 30 rabbits is 
approsdmately S5Q. Compared to the cost Of 
$20 per cage, a pecson using, the on>the- 
ground method mo* only buy. uuee Sacks of 
cement and several doors and windows, all 
available locally. 

Other small Improvements are possible. 
FeeoUig practices may be Improve^ bymak- 
mg small mangers Jbrgrasa, or tying grass to- 
gether with a wire and hanging It from the 
roof. This prevents rabbits .from defecating 
on their feed. SmaO clay bowls could be 
made by local potters for Jise as watcrers. 
Large tin vegetable ©3 containers can be 
cut and shaped to make feeders that prevent 
spilling. 

_^lja_on«ti^««grossnd rabbity raising has 
many potentlaatfes. several limitations should ' 
be noted. It is only an adequate system Tor 
regions with l ong dry seasons, in the more 
humid tropics, continuous humidity and rain* 
fall will eventually begin to affect the living 
conditions in the rabbft huts, the use of local 
West African rabbits also may insure their 
tutvtval, as purebred rabbits could probably 
not tolerate the somewhat unhygienic condl* 
Hons. Obvious^. cootroflad breeding and 
careful record kee ping is difficult when rais- 
Ing rabbj^s onjhe ground, and ultimately, if 
the huts are jiot_ kept cjeanjjiry and Lu*ejl» 
proved from predators, rabbits will not sur- 
vive. _ __ 

But despite these Imitations, on-tbe-ground 
rabbit raising in Upper Volu is one of the 
few alterpatives avauabie for the low income 
population. With small improvements this 
type of rabba production may become more 
productive, though tt is doubtful that U can 
ever be as intensive as raising rabbits in cages. 

This orrJc/e S rephnted with permission 
from the quarterly niijtsfetter Domestic Rab- 
bits In mternatlonal Developmeru. Readers 
who mould Ukm more in/ormodon on thm 
newslerxrr con conroct RusmS J, Andtncn, 
Hemtei S t . U^cester. MA 01524^Pf*ose 
enclose a se^bddresseo!. stomped; envelope. 

RabbHts^ March 1982/19 
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BEST COPY 



POULTRY NEEDS AND NUTRITION 



fhi? ?? c ^ ion df the guidlines is a supplement of Chapter 8^_Feeds arid 

Nutrition from Peace Corps ICE Manual M-l 1, PRACTICAL POULTRY RAISING , .-This 
section introduces another method of computing a feed ration. Since people 
have different methods of learning,- it is felt that it is necessary to 
irrcriude alternative s tyles- of -doing_.aiid solving problems. The objective- of ' 
this session i s for trainees to "learn how to do a poultry feed ration. 
Since nutrition and feeds are probably the most important component in 
livestock production, learning to mix feeds is a valuable learning tool. 

The Trainee learns: 



*• ^?_ n ? tr ^? ional values and deficiencies of different feed 
ingredients, 

2. Problem solving skills through trial and error, arid resource 
finding/utilization. 



3. How different parts of a whole are integrated (e.g., changing 
one ingredient effects the nutritional value of the whole 
ration) • 



The method of learning how to do a ration is analysis of an example arid 
looking at part of it In a step-by-step fashion. 
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TABLE A 
REQUIREMENTS FOR POULTRY 



1 Broiler (0-3 weeks) 

2 Broiler (3-6 weeks) 

3 Broiler (6-9 weeks) 

4 Pullets (0-6 weeks) 

5 Pullets (6-1 A weeks) 

6 Pullets (14-20 weeks) 

7 Laying hens 

8 Breeding tens 

9 Ducks (growing) 

10 Ducks (breeding) 

11 Geese (0-6 weeks) 

12 Geese (After 6 weeks) 

13 Geese (Breeding) 



MP* 




p 


tysine 




23 


,t 


1.2 






.7 


1 .0 


3200 


18 


.7 


.85 


2900 


18 


.7 


.85 


2900 


15 


.4 


.60 


2900 


12 


.4 


.45 


2350 


15 


.5 


.60 


2850 


15 


.5 


.60 


2900 


16 


.6 


.90 


290 0 


15 


.6 


.7 


2900 


22 


.6 


.9 


290 0 


15 


.4 


.6 


2900 


15 


.6 


.6 
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TABLE B 



htlntral sourer i 



— Calcium and Phosphorus, Sburcej Available 
for Poultry reeding 



flone meat special steamed 
Done meat steamed 

Bone charcoal 

Calcium carbonate 
Calcium phosphates: 

Monocalcium phosphate, CaH«(PO0i HtO 
Dicatdum phosphate, CaHEOi-2HiO 
Tri calcium p hbsph'a te, Ca* (PO«)» 
_ Dicalcium phosphate; feed grade 
Curasao Island phosphate 
Defluorinated roc\ phosphate 
Soft (colloidal) phosphate 
Sod I ium phosphate monobasic; NaHjPO« • HiO 
Limestone : 

Oyster shell 

Phosphoric add, feed grade 76% pure 







/• 


of 


29 


14 


24 


12 


27 


13 


+0 




16.9 


24.«5 


23.3 


is 


38.8 


20 


24-28 


18-21 


35 


IS 


33 


18 


15-13 


9 




21.8 


33-38 




37-39 






24 



Grain 
Com 

Mite 

Wheat 

Baricy 

Oats 



'Swim 
56 



55 



Characteristics of Grains Used in Poultry Feeding 
SgitmbclltaUt 



60 



48 



52 



kcal/tb 
1560 



Uatflti 
3430 



1480 3250 



1480 3250 



1290 2840 



1190 



2620 



Pntrin 
% 
9.7 



11 



10=17 



11.5 



12 



Communis 

Good source of vitamin A 
precursor* xaajt&ophyll 
pigments and VaeUir add 

May replace corn but lacks 
xantkophyll pi gments and Is 
lower in luoietc add 

Protein content varies as to 

**** ? powll -_ I^rem content 
of wheat used must be known 

Barley grown In western dr>* 
tannine area* may be 
improved by water or 
enzyme treatment 

Normally too low In energy 
for use in poultry feeds 
except when low-energy 
high-fiber feeds are desired 
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TABLE C-l 



Line 

No; Feedstuff 



01 
02 
03 
04 
05 

06 
07 
08 
09 

10 
11 

12 
13 

14 
15 
16 

17 
18 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
_48 
49 
50 
51 
52 



Alfalfa meal, dehydrated 

17% Protein 

20% Protein 
Barjey 

Barley, Pacific coast 
Blood meal, vat dried 
Blood meal, spray or 

ring dried 
Bone meal; steamed 
Brewer's dried grains 
Buckwheat 
ButtermilR, dried 
Casein, dried 
Corn, yellow 
Corn, ground ear 

Corn 
Gluten feed 
Gluten meal; 41% 
Gluten meal. 60% 

Cottonseed meal, 
expel ler 

Cottonseed meaj . sol vcn t 

Distiller's dried grains 
w/soiubies {corn) 

Distiller's dried 
solubles (corn) 

Feather meal, hydioiyzed 

Fish meal, anchovy 

Fish mea|, herring 

.Fish meal, menhaden 

Fish meal, sardine 

Fish meal, white 

Fish solubles, condensed 

Fish solubles; dried 

Gelatin 

Hominy feed 

Limestone, ground 

Liver meal 

Meat and bone meal 

Meat meal 

Molasses, beet 

Molasses, cane; dried 

Oats 

Oats, West Coast 
Oat hulls 
Oyster shell 
Pea. seed 

Peanut rrieai, expeller 
Peanut meal, solvent 
Poultry by-product meal 
Rape seed meal, expeller 
Rice bran 
Rice, brpken 
Rice, polishing 
Saf flower meai, Solvent 
Sesame meal, expeller 

Sicim mHk. dried 

Sorghum, grain (mi'o) 



Inter- 
netional 
Feed No. 



Energy 
Dry (fecal /kg) 

Matter — 

(%) ME n Pro 



Pro- Ether 
tein Extract 
(%) 1%) 



Crude Cel- 
Fiber cjurn 
[%) (%) 



Phos- Potas- 
phorus sium 

(%) <%) 



Chlo- 
rine 
( %) 



Iron 
(%) 



Mag. 
nesium 

1%) 



1-00-023 92 

1 1 P0-Q24 92 

4 00-549 89 

4- 07-939 89 

5- 00-380 94 



5-00-381 93 

6 00-400 97 

5-02-141 92 

4- 00 994 88 

5- 01-160 92 
5-01-162 93 
4-02-935 89 

4- 02-849 85 

5- 02-903 90 
5-02-900 91 
5-09-318 90 



5-01-617 
5-07-872 



93 
90 



5-02^843 93 

5-02-844 ?? 

5-03-79& 93 

5 -01-985 92 

5-02000 93 

5-02009 92 

5-02-015 92 

5 02 025 95 
5-01-969 51 
5-01-971 92 
5-14503 91 
4 02-887 90 

6 02-632 98 
5-00-389 92 
5-00-388 93 

5- 00-385 92 
<? 00-068 79 
4-04-696 91 

4- 03-309 89 
4:or-999 91 
1 03-281 92 

6- 03-481 95 

5- 03-600 90 
5-03-649 90 
5-03-650 92 
5-03-798 93 
5:03-870 JK 
4-03»?28 91 
4-03-932 89 

4- 03-943 90 

5- 04-110 91 
5-O4-220 93 
5-01-175 93 
4.04-444 89 



1,370 
1.630 
2.640 
2.620 
2.830 



3,420 
1.090 
2,080 
2,660 
2.770 
4.130 
3,430 
2.770 

1.750 
2,940 
3.720 



580 
850 
1.790 
1,720 
2,280 

2.280 

1.850 
1.800 
1.720 
2.5QO 
2.520 
1.980 

1,120 
1,650 
2,820 



17.5 
200 
11.6 
90 
81.1 

88.9 
12.6 
25.3 
1Q.8 
31.6 
87.2 
8.8 
7.8 



2.0 
3.6 
1.8 
2.0 
1.6 

1.0 

6.2 
2.5 
5.0 
0.8 
3.8 
3.0 



2,480 1.960 27.2 



2,930 
2,360 
2,580 
3.19Q 
2.820 
2,880 
2.570 
1.460 
2.830 
2,360 
2.970 



2.240 
1,320 
1.890 
2,050 
1.980 
1.980 
1,815 
990 
1,610 
1.770 
1 ,890 



24.1 
20.2 
5.1 
6.4 
0.5 



22.0 


2.5 


8.0 


41.0 


2.5 


7.0 


62.0 


2.5 


1.3 


40 9 


3.9 


10.8 


41.4 


0.5 


13:6 


27.2 


9.0 


9.1 



28:5 


9.0 


4.0 


86.4 


3.3 


1.0 


64:2 


5.0 


1.0 


72.3 


10.0 


0.7 


60.5 


9.4 


0.7 


64.7 


5.4 


1.0 


60.9 


3.4 




31.5 


7.8 


0.2 


63.6 


9.3 


p.5 


88.0 


trace 




10.0 


6.9 


6.0 



2.860 


2,400 


65:6 


15 0 


14 


1,96Q 


1.600 


50.4 


8.6 


2.8 


2.000 


1,670 


54.4 


7.1 


8.7 


1.990 


1.560 


5.1 






1.960 


1.540 


7.8 


0.5 


3.3 


2,550 


1,810 


11.4 


4.2 


10.8 


2.610 


1,760 


9.0 




11.0 


400 


220 


4.6 


1.4 


28.7 


_ 40 




0.9 






2.570 




23.8 


1.3 


5.5 


2.500 


1.870 


39.8 


7 3 


13.0 


2,200 


1.900 


50.7 


1.2 


11.9 


2,670 


1.9B0 


58.0 


13.0 


2.0 


2,040 




35.0 


8.6 


12.4 


1.630 


1.540 


12.9 


13.0 


114 


2.990 


2,510 


8.7 




9:8 


3,090 


2,090 


12.2 


110 


4.1 


1.600 


1,160 


42.5 


1.3 


15 0 


2,210 


1,720 


43.8 


86 


9.7 


2,520 


1,670 


333 


0.9 


0.2 


3.370 


2,400 


8.9 


2.8 


2.3 



i:44 

1.67 

0:03 
0.05 
0.55 



0.22 
0.28 
0.36 
0.32 
0.42 



2.17 
2.21 
0.48 
053 
0.09 



0.48 
0:46 
0.15 
0:15 
0.27 



0.048 
0039 
0.005 
0,011 
0.202 



0.6 


0.06 


Q.09 


0.41 


0.27 


0.30 


4.8 


29.39 


12.58 


0:09 


0.01 


Q.32_ 


15.3 


0.29 


Q.52 


0.09 


0.12 


0.025 


10.5 


0.09 


0.32 


0.40 


6.04 




0.4 


1.32 


0.93 


0.85 


0.47 


6:001 


0.2 


0.61 


1:0 








2.2 


0.02 


0.28 


0.30 


0.04 


0.035 


8.7 


0:04 


0.21 


0.45 


0.O4 


0.007 



0.4_ 
0.23 



0.20 
0.15 



Q.8_ 0.57 
0.55 0.30 
0.50 0.35 



1.05 
0.97 



1.19 
1.22 



0.22 
0.11 
0.05 

0:04 
0.03 



0.36 
0.36 
0.14 
ti.12 
0.16 

0.40 
0.1 1 
0,16 
0.09 
0.40 

0.12 
0.13 



0.046 0:29 
0.040 0,06 
0.040 0.15 



0.016 
0.011 



0.52 
0:40 



0.17 0.72 0.65 0.17 0:028 0.19 



Q.35 
0:33 
3.73 
2.29 
5.11 
4.38 
5.40 
0.30 
1.23 
0.50 

Q.Q4 
36.23 

\d.56 

1 °1 

8.27^ 

0.1 3 X 
1.10 
6.06 
0.08 
0.13 
37.26 
0.11 
0.16 
0.20 
3.0 
0.72 
0.07 
0.C_ 
0.05 
0.4 _ 
1.99 
128 
0.03 



1.33 
0.55 
2.43 
1.70 
2.88 
2.58 
2.60 
0.76 
1.63 

trace 
0.50 
0.02 
1.25 
4.96 
4.10 

v 6.06 

0^27 
0.30 
0.10 
007 

0 42 
0.56 
0.63 
1.7 
1.09 
1.50 
0.39 
1.31 

13 
1 :37 

1 Q2 
0:28 



1.75 

Q.31 

0.69 

1 Q9 

0.77 

0 25 

1:0 

1.74 

0.37 

0.4 > 
0.12 

1Q2 
0.6 
4 83 

2.60 
0.45 
x 0.37 
0.53 

1:02 
1.13 
1.19 
0.30 
0.8_ 
1.73 
6 

1.06 
0.67 
1.20 
1.59 
0.32 



0.26 0.056 Q.64 

_ - 0.20 

0:29 0.022 0.24 

0.90 0.014 0.15 

0.60 0.044 0.16 

0.41 0.030 0:10 

0.52 0.008 0.22 

2.55 0:016 0.02 

- 0.030 0.30 
0.05 

0.05 0:007 0 16 

0.03 0.341 2.01 

0.063 - 

0.74 0.049 1.12 

0.91 0.044 0.58 : 

1.30 0007 0.23 

0.095 0.33 

0.11 0:007 0.16 
0.12 ~ 

0:10 0.010 - 

0.01 0.272 0.28 

0.06 0.005 0.13 

0^03 - 033 

Q.oiX; ~ 0.04 

0.54 0:044 0.22 

'_- 0.018^0.51 

0:07 0.019 0.95 

poB - 0:11 s - 

0.11 0.016 0.65 

0.03 0.048 0.26 

0.06 _ P- 7 7j 

0.50 0.001 01 ll 

0.09 0.004 0.13 
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TABLE C-2 



Panto- 

5?*_ ?"J* Sefo thenic Pyri- R]bo- Thia- Vitamin Vitamin 

ganose dium fur Copper nium Zinc 8iotin Choline Folacin Niacin acid doxine flavin mine 812 E 

(mg/kg) (%) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg> (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 



30.0 


0;12 


0:17 


10 2 


0 338 


24 


0:30 


1,401 


4:2 


38 


25 


6.5 


13:6 


3.4 


O.OOt 


125 


42.3 


0.13 


0.43 


11.2 


0.288 


25 


0.33 


1.419 


3.3 


40 


34 


8.0 


15.2 


5.8 


0.004 


144 




0.04 


0.15 


10.2 


0.10 


17 


0.15 


990 


0.7 


55 


8 


3.0 


1:8 


1.9 




20 


16.3 


0.02 


0.15 


7.7 


0.102 


15 


0.15 


1,034 


0.5 


43 


7 




1.6 


4.0 




20 


5.1 


0.32 


0.32 


9.7 


0.01 




0.08 


695 


0.1 


29 


3 




2.6 


0.4 


44.0 




6.4 . 


0.33 


0.32 


8.1 




306 


0.20 


280 


0.4 


13 


5 


4.4 


1.3 


0.5 


44.Q__ 




40.9 


007 


0:32 


8.3 


- 


425 




693 




30 


3 




5.9 


0.4 


0:069 


— 


37.8 


O.15 


0.31 


21.1 


0.70 


98 


0.96 


1.723 


7 1 


29 


8 


0.65 


1.4 


0.5 




25 


33.8 


0.05 




9.5 




9 




440 




19 


12 




5.5 


4.0 






3.4 


0.73 


0.03 









0.29 


1.707 


0.4 


9 


34 


2.43 


31.3 


3.3 


0.037 


6 


42 




_ 


40 




_ 


0.05 


205 


0.5 


1 


3 


0.4 


1.5 


0.5 






5.0 


002 


0.08 


3.2 


0.03 


10 


0.06 


620 


0.4 


24 


4 


7.0 


1.0 


3.5 





22 


7.7 


0.01 


0.18 


6.7 


0.073 


9 


0.05 


393 


0.3 


17 


4 


5.0 


0.9 


_ 





19 


23.8 


0.95 


0.22 


47.9 


0.1 


7 


0.33 


1,518 


0.3 


66 


17 


15.0 


2.4 


2.0 


_ 


15 


89 


0:07 


0.40 


28 3 


10 


20 


0.18 


926 


0.4 


50 


10 


7:9 


1.7 


0.2 


_ 


20 


4.4 


0 02 


0.43 


26.4 


1.0 


33 


0.15 


330 


0.2 


55 


3 


6.2 


2.2 


0.3 




24 


22.9 


0.04 


0.40 


18.6 


0.06 




0.60 


2.753 


1.0 


38 


10 


5.3 


5.1 


6.4 


— 


39 


20.0 


004 


- 


17.8 


- 


82 


0.55 


2.933 


2.7 


40 


7 


3.0 


4.0 


3.3 


- 


- 


23.9 


0.48 


0.30 


56 6 


0 390 


80 


0.78 


2.637 


0.9 


71 


11 


2.20 


8.6 


2.9 


- 


40 


73.7 


0 26 


0.37 


82.7 


0.332 


85 


IIP 


4.842 


1.1 


116 


?1 


10 


17.0 


69 


- 


55 


21:0 


0.71 


- 


- 


- 


54 


0.44 


891 


0:2 


27 


10 


- 


2.1 


0.1 


0:078 


- 


9.5 


Q88 


0.54 


9.3 


1.363 


103 


0.23 


4.408 


0.2 


100 


15 


4.0 


7.1 


0.1 


0.352 


4 


47 


0:61 


0:69 


59 


1930 


132 


0.31 


5,306 


0.8 


93 


17 


4:0 


9:9 


0.1 


0:403 


22 


33 0 


0.41 


0.45 


10.8 


2.103 


147 


0.20 


3,056 


0.6 


55 


9 


4.0 


*.9 


0.5 


0.104 


7 


23.0 


0:18 


0.30 


20.0 


1 756 


- 


0:10 


3,135 


- 


70 


10 


- 


6.0 


0.3 


0.235 


- 


9.8 


1.1 


0.50 


6.4 


1.714 


64 


0.12 


5,190 


0.3 


49 


id 


4.1 


6.0 


2.1 


0.081 


8 


14.4 


2 62 


0.12 


44.9 


2.0 


38 


0.18 


3.519 


- 


169 


35 


12.2 


14.6 


5.5 


0.347 


- 


50.1 
- 


0.37 
- 


0.40 
- 


- 
- 


- 
- 


76 

- 


0.26 
- 


5,507 
- 


- 


271 

- 


55 
- 


— 
- 


7.7 
- 


- 

- 


0.401 
- 


6 

- 


14.5 


010 


0.03 


13.3 


0.10 


3.0 


0.13 


971 


0.3 


46 


8 


11.0 


2.2 


7.9 


_ 




!47.5 


006 


0.04 


_ 





_ 


_ 


_ 


_ 





_ 




_ 


_ 


_ 


_ 


8.8 




_ 


88.9 


_ 


_ 


Q.02 


ii»3ii 


11_ 


204 


29 


■ _ 


46.3 


02 


0.498 





14.2 


0 72 


0.50 


1.5 


0:25 


93 


0.64 


1.996 


0:32 


46 


4:1 


12.8 


44 


0.8 


0.070 


1.0 


97 


111 


0.49 


9.8 


0.42 


103 


0.17 


2,077 


0.3 


57 


5 


3.0 


5.5 


0.2 


0.068 


J P 


4.7 


0.93 


0:48 


17.7 





14 




829 




42 


4:0 




2.1 






5.1 


42.0 


0.16 


0.35 


0.6 


- 


30 





891 


0.1 


43 


4 


_ 


2.4 


_ 





5.4 


43:2 


0.08 


0.21 


8.3 


0 30 


17 


0.11 


946 


0.3 


12 




1.0 


1.1 


6.0 





20.0 


38.0 








0.07 




0.11 


959 


0.3 


14 


13 


1.3 


1.1 






20.0 


13.6 


0:04 




3.1 




0:1 




284 


0.96 


7 


3 




1.5 


0.6 






27.5 


0.20 
































0 04 








30 


0.18 


642 


0.4 


34 


10 


1.0 


2.3 


7.5 






25.1 


0.07 


0.29 




0.2P 


20 


0.76 


1,655 


0.4 


166 


47 


10.0 


5.2 


7.1 




2.9 


28.9 


Q.07 








2Q 


0,39 


2,396 


C.4 


170 


53 _ 


10.0 


IIP 






3.0 


11.0 


0:40 


0:51 


14.0 


075 


120 


0:30 


5.952 


1.0 


40 


12.3 




11:0 


10 


0.31 


2.0 


61.0 


0.5 




7.0 


0.98 


44 




6,464 




153 


9 


_7P 


3.7 


1.7 




19.1 


245 


0.07 


0:18 


13.0 




30 


0:42 


1,135 




293 


23 


14.0 


2.5 


22:5 




59.8 


18.0 


0.07 


0.06 






17 


0.08 


800 


0.2 


46 


8 




0.7 






14.5 




0.10 


0.17 






26 


0.61 


1.237 


0.2 


520 


47 




1.8 


19.8 




90.0 


15 6 


0.10 


0.06 


8.5 




33 


1.40 


2,067 


0.4 


22 


< 4C 




2.4 






0.7 


47.9 


004 


0.43 






100 


0.34 


1,536 




30 


6 


12.5 


36 


2.8 






2.0 


0.44 


0.31 


11.5 


0.1 i 


40 


0.33 


1.393 


0.5 


11 


37 


3.9 


19:0 


3.5 


0.037 


9:1 


13.6 


0.04 


0.16 


190 




14 


0.18 


450 


0.2 


41 


12 


3.2 


1.1 


4.0 




12.0 
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TABLE C-3 



intrgy . 

i- cwo- m_ 

y w national Mittir win cmrwi nwr gum prw» Hum rini Iron miium 

No, H Pud No, IX) ME,, Pro IX I J [ 1X1 IX) $ 1* 1. ■ 18 1*1 IX) 

0,03 0:008 0,28 

54 Soyta>Ml.«uilid 6-04412 90 2,440 1,730 4M u « ^ - g ' " 
-i 7\ I, ejuj«m 00 2 430 1 720 42 6 4.0 6,2 0,27 0.61 1.83 0,07 0.014 Q.2B 

55 .Soytninmwl,MP«!lir 5-04-600 80 1W Uti «« ^ Y . ... 

56 Sovbi.nm..l, M MWC4 89 2,230 1,570 44:0 0:8 M 0.05 0. 12 .27 

57 fSil« 544-594 89 720 _ 440 13.3 1 3 M --. £ ; - 
: ; . . . A r na n«o m 1 em 011 0 4 0.2 0.02 0.8 0.18 0,02 0.UU mi 



53 



Infer- 


Dry 


Ikcil/kl 


j| 


Pro- 


Eth»r 


Crudi 


Cil. 


Phw- 


niliunii 


Mittir 






tiin Extrttt FiPir 


cium 


pHorut 


PHdNo: 


IX) 


MEjj 


Pro 


IXI 


IXI ' 


IX) 


IXI 


(XI 


5-04-597 


90 


3,300 


2,170 


37.0 


180 


5.6 


0.25 


0.58 


5-04412 


90 


2,440 


1,730 


48.5 


1.0 




0.27, 


0.62 


5-04400 


90 


2,430 


1,720 


42,6 


4.0 


« 


0,27 


0.61 


5-04404 


89 


2,230 


1,570 


44,0 


0,8 


7.3 


0.29 


0,65 


5-04-594 


89 


.720 


_440 


13.3 


1.6 


33.0 


0,37 


0,19 


5-08-038 


93 


3,500 


2,300 


84,1 


0,4 


0.2 

1 


0.02 


0.8 


6-04-739 


93 


2,320 


1,430 


46:4 


2.9 


12.21 


0,37 


1.0 


445-190 


90 


1,300 


1,050 


15,7 


3.0 


s 


0,14 


1:15 


445-268 


87 


2,800 


2-250 


14;1 


1,9 


2.4 j 


0.05 


0.37 


445-205 


88 


1,800 


1,130 


16,0 


3,0 


7.6 ! 


0.12 


0,90 


445337 


89 


3,120 


\m 


10:2 


1.8 


2.4 


0.05 


0,31 


441-182 


93 


1,900 


1,640 


12.0 


0,8 


0:2 


0:97 


0.76 


441-1B6 


91 


2,090 


1,580 


15,5 


1,0 


0.3 


1,85 


0.98 


745-527 


93 


1,990 


1,260 


44,4 


1.0 


2,7 


0.12 


1.40 


7-05-534 


93 


2,160 


1,540 


47.2 


2.5 


2.4 


0,58 


1,67 



59 dihollid 644-739 93 2,320 1,430 45:4 2.9 12.21 0,37 1J_ ]* g • 

59 0WUIIW iiiii „n i.im iosri in SO 11.0. 0,14 1.15 111 0,06 0.017 0.52 

005 0:005 0:17 

61 Wnut,h.rd . * 003 0 .004 0.18 

2 mm m « <* '* «» « « " « * «■ «• W 

■ mm m m:t IS S3 S E£S*uijS. 
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TABLE C-4 



Panto- 
Man- So- Sul- Sele- thenic Pyrl- Ribo- Thi* Vitamin Vitamin 
Lint ganose dium fur Copper riium Zinc 8i0tin Choline Folacin Niacin acid cfoxine flavin mint B 12 I 
N o. (mg/kgl \%) i%) (mg/kg) Img/kgl (mg/kfll (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (nift/kg) (mg/kg) 



S3 


29.8 


0.12 


0.22 


15.8 


0.11 


16 


0.27 


2;§6b 


4.2 


22 


11 


10:8 


2.6 


11.0 




54 


' 43.0 


0.25 




15.0 


0.10 


45 


0.32 


2,731 


3.6 


22 


15 


5.0 


2.9 


3.2 




55 


30;7 


0.27 


0.33 


24.3 


0.10 


60 


0.33 


2,703 


4.4 


32 


14 




3.7 


3.2 




66 


29.3 


0.26 


0.43 


21.5 


0.10 


27 


0.32 


2,794 


1.3 


29 


16 




2.9 


4.5 




57 


28.5 




0.06 










640 




24 


13_ 




3.5 






58 


1.0 


0.07 


6.71 


7.0 


0.1 


23 


0,3 


2 


2.5 


6 


4.2 


5.4 


1.2 


02 




59 


22.9 


2.0 




3.5 






1.45 


2,894 




220 


24 


16.6 


4;7 






60 


113.2 


0.05 


0.22 


14.1 


0.85 


133 


0.48 


1,880 


1.2 


186. 


31 


7.0 


4.6 


8.0 




61 


31.8 


0.04 


0.12 


5.8 


0.2 


31 


0.11 


1,090 


0.35 


48 


9.9 


3.4 


1.4 


4:5 




62 


118.0 


0.12 


0.26 


18.1 


0:8 


150 


0;37 


1,439 


0.8 


98 


13 


9.0 


2.2 


16.5 




63 


23.8 


0.04 


0.12 


6.9 


0.06 


28 


0.11 


1,002 


0.4 


57 


11 


4.0 


1.2 


4;3 




64 


6.1 


0.48 


1.04 


46.0 


0.08 


3 


0.34 


1,369 


3.8 


10 


44 


4.0 


27.1 


4.1 


0.023 


65 




1.50 






0,10 




0.64 


4,392 


1.4 


18.6 


69 


3.96 


45.8 


5.7 


0.023 


68 


1.2 


0.07 


0.38 


32.8 


1.0 


39 


1,05 


3,984 


9.9 


448 


109 


42.8 


37.0 


91.6 




67 


12.8 


0.01 


0.34 


13.5 


1.0 


99 


1.39 


2,BfV 


22.4 


500 


73 




47.7 


6.2 





40.0 

3.3 
8.1 

. 2.1 



11.0 
13.5 
12.6 
40.5 
13.2 
0,2 



.—Common Protein Sources Used in Poultry Feeding 





ProUtn 
usual % 


Mttaholutahlt 
nitty 


Limitini 
amino acids 


fngrtditnts 


kcaljlb 


KCeu/Mg 


rjcat JtlH* Uw.ib »» | »«» 


SO 


900 


1980 


Methionine and 
cystine 


ouitry oy-prwucfc 
•"isb meal 


58 
60-70 


1325 


2910 
2640-3190 


None 
None 


3ydrbly±ed feather meal 


84 


1050 




Methionine, 
lysine, hUtidine, 
tryptophan 


Blood meal 


80 


1300 


2850 


IsoleucTne 


Cottonseed meal 


41 


830 


1&20 


Lysine, 
methionine 


£ntrX*«n meal <t$% protein 


45 


1020 


2240 


Methionine 




49 


1150 


2530 


Methionine 


Peanut m^al 


42 


1000 


2200 


Methionine and 
lysine 


Corn gluten meal 


60 


17f0 


3850 


Lysine, 
tryptophan 


Sesame meal 
Sunflower meal 


48 

43 


iieo 

800 


26® 
1760 


Lysine 

Lysine and 
methionine 


Safflower meal, decorticated 


42 


770 


1690 


Lysine and 
methionine 


Rapeseed meal 


35 


855 


im 


Lysine 


Coconut meal 


21 


700 


1540 


Lysine and 
methionine 



CotitvustLs 

Good source <s£ calcium and phosphorus^ 
Protein quaiikv is variable 

Excellent pratein improperly prepared - 

Good source«f protein of variable qual- 
ity. Con taitt Ca and P. Use limited 
to about 10% of diet to avoid fishy 
Savors 

Poor quality protein. Limited use in 
poultry ration 
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Often used as source of supplemental 
* lysine / 

Contains gossrpoL Limited) use in layer 
rations 

Soybean Lrheals must be properly heat- 
treated to destroy inhibitory Factors 

Soybean l rneafe must be properly heat- 
treated to iestrby mhibitdry factors. 
This dehdfed meal most commonly 
used in poultry rations 

Shoald be decked for afla toxin con- 
ttmihatibxv_p^jc_ulaEly when pro- 
duced in semitropicai humid areas 

Used extensireiy to supply xanthophyll 
pigments tb broiler finishing rations 

Good plant source of methionine 

Variable defending on maturity of sAd 
at Harvest 

Must ; hav* hulls removed during pro- 
cessing 

Some varieties possess cyanogenic gly- 
cosides arilgoitrogenic compounds that 
limit levels that can be used 
Iii tropical areas often mold contami- 
nated 

BEST COPY AVAILABLE 
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SAMPLE RATION 



I 

SAMPLE RATION 



O/o o/o 

o/o Kcal/fcg Crude Crude o/o o/o o/o olo 
Ration ME Proteia Fiber FAT Lysine CA P (A va*1 



t lshmeal 
Anchovetta — 


10 


—283 


£.5 


.1 


.4 
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.4 


.26 
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48 

20 
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4.1 
2.4 


.1 


1.9 


.10 


010 


.05 


Meat 1L 
Bone Meal 
5C% 


7 


^26 
*39 


3.5 


.14 


2.6 
.7 


.15 
.18 


024 
.74 


.04 
.36 


cassava . 
Flour, 


Tr- 


136 




.09 




.87 




.666 


Soyoean _ 
Bean Meal 
Dehulle? 


io 


253 


4.9 


.3 


.08 


.32 


026 


.024 ' 


lota) 


106 


im 


21. i: 


3.9" 




1,27 




.74 


uequirentent 




2900 


22 


HAK 5" 


MAX 

■ 5 


.9 


.8 


.6 



u-b weeks 



Calorie Protein Ratio 
2805 « 130 
TIT 

Calorie Protein Ratio 
2900 » 132 
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the sample ration Is for Geese. (6-6 weeks) #11, the nutrient require- 
ments are frL TABLE_A. This is a high production ration, satifying the 
nutrient requirements for: 

1. Metabolizable Energy (ME) 

2. Crude Protein (CP) 

3. Crude Fiber (CF) 

4. Fat (F) 

5. Lysine 

b. Calcium (Ca) 

7. Available Phosphorus (Pavail) 

All of these, except ME, are expressed as a percentage of the ration. 
Six ingredients have been used to satify the requirements by mixing the 
ingredients in different proportions. ME is an energy value expressed in 
kilocalories per kilogram (kcal/kg) or kilocalories per pound (kcal/lb). 
Requirement for FAT/FIBER is not listed, but the maximum should be S_J±. 
Although volunteers may not be working in high production projects, it is 
valuable for the trainees to practice On high production ration because. 

I - The trainees will learn about more feed ingredients (low 
production might involve only two ingredients). 

2. More computation and problem solving experience will be 
performed by the trainees. 

3. The trainees may be involved in moderate-high production 
poultry projects. p 

Materials and Resources Needed : 

1. Nutrient requirements for various poultry. TABLE A . 

2. List of feed ingredients with their nutrient values. TABLE C 1-4 . 

3. List Of ingredients with their maximum limits of use ; ^Practical 
poultry Raising (P.P.R.) p. 139, and Appendix E. p. 205-206). . 

4. Caculator and /or good basic math skills. 
Procedure 

In this exercise we are satisfying some of the critical nutrient re- 
quirements. If you want to be more precise^ you ton include otheyutri^ 
ents, such as methionine, potassium, etc. We i will deal with only^ / nu t.i 

'in this exercise. Basically, we are trying to select ingredients that 
will provide us with enough CP, ME, F, Ca, P, and Lysine To satisfy o« 
requirements, we have to select ingredients ^at will satisfy our protein 
ana Lysine Requirement (protein concentrates) and Energy Requirements (Ener- 
gy Feeds). Hopefully, these will also help to satisfy mineral require ; 
mehts. 



& 
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STEP ONE: 



CHECK YOUR LIST OF INGREDIENTS FOR MINIMUM USE , This is important in 
order to make sure the ingredient does not add too much Fat and/or Fiber 
which would affect digestibility (see p. 139 in P.P.R.) of cause distress to 
the chicken. For example* fishmeal was added to the sample ration; but only 
10%; More than 15% causes meat arid/or eggs to taste like Fish. 

STEP TWO : 

\_ CHECK NUTRITION VALUES OF THE INGREDIENTS. Look at the composition . 
table of Poultry Feed Stuff TABLE C, 1 & 2 and Amino Acids, TABLE C, 3 fit 4. 
Fishmeal (anchovet ta) values are: j 

CP ME FAT C.F Ca P (avail) Lysine 

65 2830 4 1 4 2.6 5.2 

STEP THREE : 

If we want to add 10% fishmeal we would determine 10% of 65 (value for 
C.P.) and we would get 6.5 (.1 x 65_ = 6.5). _ This means that if 10% of the 
ration is fishmeal - 9 6.5% protein will come from fish. A total of 22% is 
needed so approximately 1/3 of our requirement is already met • Check the 
value for Crude Protein in the sample ration (page two). Remember 6.5 is a 
percent age. If you had one pound of fishmeal * .65 pound would be crude pro- 
tein. If you feed your chickens a ration consisting only of fishmeal, that 
ration would have a total of 65% crude protein. But since fishmeal is only 
10% of ratiolT, then, 6.5% protein comes from ' fishmeal* 

ME is expressed in kilocalorie per kg. Fishmeal, according to TABLE 
C-l, has 2830 kilocalorie/kilogram. The requirement stated in TABLE A is 
2900 ki localories /kilogram. If the finished ration consisted of only fish- 
raeal, the ME value would be 2830 kiio/kg. since we are Using only J0% * the 
value is only 283 (.1 x 2830 - 283). (Check sample ration). Since our 
requirement is 2900, we have approximately 10% of our energy requirements 
satisfied. Multiplying . 1 times the values for Crude Fiber » Fat» Ca 3 
Phosphorus, Lysine will give you amount of nutrients supplied by FTsfimeal. 

STEP FOUR: 

This procedure is followed with the other ingredients and once ail the 
values are computed and totaled one can compare how close one has come to 
the requirement . Che,ck samp le ration egT: {Requirement for Geese (0-6 
weeks) ME is 2900 kilocalories /kg. Total for sample ration is 2805 kilo- 
calbrie/kg. 

STEP FIVE: 



In order to determine if this is close enough, you must check your 
Calorie to PROTEIN RATIO (P. 141 P.P.R. ) . 

If you check ttie values for fishmeal, you will notice that 10% has 
satisfied approximately 1/3 of the crude protein requirement , more than half 
of the lysine arid calcium requirement, arid approximately 1/3 of the avail- 
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able phosphorus. lr s regard to ME; it carries its own, 10% of fishmeal sat- 
isfies 10% of the ration. PROTEIN SOURCES. Fishmeal is therefore an ideal 
ration ingredient especially as a protein concentrate and mineral supple 
merit; It supplies the most limiting Amino Acid, Lysine; This is why you 
usually need one animal protein source in your ration in order to satisfy 
the lysine requirement. 

.. ' /' 

TABLE D 

Co mmon Protein Sources Used lists possible other ingredients that can 
be used as protein concentrates. The limitation on these ingredients is . 
usually cost, and/or whether protein should be fed to people rather than 
animals. Notice that these ingredients are usually byproducts of oil or 
syrup and starch extraction. Meat and bone meal, which is used in the 
rar'on, is a good source for Ca and P, but not as good a source of protein 
as . ishmeal. (See values in sample ration p. 254). 

ENERGY SOURCE 

Corn is a good example of a high energy feed. It supplies about 58% of 
the energy in the sample ration. Check TABLE B for Characteristics of 
Grains Use d in Po ultry Feeding . Grains in general are low in protein and 
deficient in the amino acids lysine and tryptophan. They are low in miner- 
als, particularly, sodium, calcium, and available phosphorus. Yellow corn is 
also a good source of xanthophyll pigments, that yellow coloration of shanks 
and skin of broilers and yolks- of eggs. In addition some of these pigments 
can be converted to vitamin A by intestinal mucosa of animals. Corn con 
tains about 4 percent fat which is 50 percent linoleic ■ acid i making it a 
good source of this essential fatty acid in poultry ration. 

FIBER 

Fiber is usually limited to 5-7% of the ration because the amount will 
interfere with the amount of feed the chicken can consume. XSee p. 13b In 
P.P.R.); Fiber is sometimes used to control cannibalism. (See P.P. K. P- 
77-78). Adding oats or another fiber grain, it is believed, will reduce the 
desire for chickens to peck at one anothar. 

FAT ' . / 

Fat is limited to *-5% cf ration. If pellets are ured it can go as 
high as 8%. The main limitations in using fats are usually: <• ; 



1. Cost. 



2. Physical nature of the ration containing fat; rations very 
high in fat tend to cake and do hot flow very easily. 

3. Digestibility (especially animal fats). / 



4. Fats containing unsaturated fatty acids may not be stable and 
may undergo oxidative rancidity which can result in the 
destruction of vitamins A» D and E. -, 
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MI NERAL SUPPLE MENT CALCIUM AND PHOSPHORUS . The mineral, element s roost 
Likely to _ be _ deficient in rations for poultry are calcium i» phosphorus, 
sodium chlorine, magariese , and zinc. - 

Calcium : Sources of Ca and Phosphorus are lister 4 in TABLE B, Calcium 
and , Phosphorus Sources Available For Poultry Feedi ng ; 

the most common sources of Ca in a poultry ration are ground limestone 
and marine shells. Both are basically calcium carbonate; Limes tone intend- 
ed for animal feeding should be used instead of agricultural lime. If you 
check Nutrient Requirements for Poultry in TABLE A, you will notice that the 
Ca requirement is much higher -for layers and breeders. The demand is high 
because of the number of eggs laid. Each egg contains about 2 grams of 
calcium. 

The animal usually does not effectively utilize Ca , so a high amount is 
required to compensate for this inefficiency of utilization. Other reasons 
that a high amount of Ca is required are: 

1. In the tropics or extremely hot weather, thinner egg shells are 
produced due to decrease in feed consumption - $ and increase of the 
respiration rate (panting) to keep cool; 

2. Near, the end of the laying cycle, egg shells are normally thinner. 

3. Older birds will lay eggs with thinner shells; 

Under the above conditions, Ca can be increased up to 4-4.5% of the 
ration. Forty percent of the Ca requirement can be supplied by allowing 
birds access to a calcium-source hopper' or feeding; (Read page 142 in 
P.P.R.). > 

f 

C ALC I UM/ PHO S PHORUS RELATIONSHIP 

i 

Calcium and phosphorus are closely related in the formation of bohe. 
In a growing chicken the major portion of the calcium in the diet is used 
for bone formation while in a mature animal the major portion is used for 
egg shells. , 

Not only are minimal level calcium and phosphorus required in .the diet* 
but also at optimum ratio levels. Too much calcium or phos phorus can inter- 
fere with the formation of bone or o egg shells. The minimal available 
phosphorus requirement is approximately 0.5% . 

The . calcium/ phosphorus ratio needed for normal results in growing" 
chicks varies between 1.0:1 arid 2.2:1. A ratior of 2.5:1 appears border 
line* A ratio of 3.3 to 1 can be disastrous, causing rickets and other leg 
abnormalities. Ratios can excede this amount/ in laying hetis because of the 
amount of calcium going into egg shell formation. 
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PHOSPHORUS AVAILABILITY 



Considerable amounts of phosphorus are found in plants in the form of 
phytin (bound) phosphorus; In general, phytin phosphorus is unavailable 
to all simple-stomach animals because of the lack of the enzyme, phytase, in 
the gastrointestinal tract." Studies have also shown that the amount avail- 
able varies according to the species and the level of vitamin D in the 



rat ibri . 



While some studies state that organic (present in plants) phosphorus is 
poorly utilized by growing birds, but satisfactory for adult birds, others 
show that laying hens fed rations adeqWe in vitamin D utilize it only 
about half as effectively as inorganic f osphorus, and growing birds can 
Only utilize about 30% of the organic plant phosphorus. Tt is important 
therefore, when determining a ration, that. the values used for phosphorus 
from a particular ingredient be based on whether that ingredient is from a 
plant source or not, and whether the animal is growing or mature. 

This section has not emphasized the value of a feedstuff based on cost. 
(Check P.P.R., page 143). This is an important consideration because some- 
times it might be more economical to feed a less nutritious ingredient if 
the cost is less than a more nutritious ingredient, provided the animal can 
compensate by eating more. For example, wheat may have a lower energy value 
than corn, so a chicken would have to eat more to satify its energy require- 
mentr.- It is - also- -cheaper , so- it might- be- -better to use wheal lu Lhu luLiun, 
unless the chicken would have to eat so much more as to make it rare expen- 
sive to use than cOrn. It wilt net be feasible if the feed ingredient has 
so little energy value or so much fiber that it would be physically impossi- 
ble for the chicken to consume and I. .Id that much food in its gut (e.g. it 
may be difficult to substitute oats vimpletely for corn because oats are a 
high fibrous bulky food, even though oats may be a less expensive feed 
ingredient). 

POSS J BJL^KJ t'LTRX_FF,EDSTUFF IN THE TROPICS 
CbcOnu t oil m eai (copra meal) 

1; Plentiful source of p-ote'n in tropical countries. 

o- 40? can be Lsi.i la. both broiler and layer diets provided th. diet 
contains g<- d sources of methionine and lysine gcosonut oil on a* is 
deficient in these essential amino acids). &->o,i uource if these 
aralao acids is Fishmeal . 

3. Pose ie problem with storage and processing in tropic' uecause Of 
sever iaold growth which could be to>:ic to chickens.. prevention: 
Spray fresh copra with al oholic solution of solium propionate. 

4. Both coconut oil meal and ??ti Kernel oil insal n.*y r^prcsotit 
potential pV.iitr? feed Stu r f f >r certain areas. 
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Sunflower Meal, Sesame Meal, and Saff lower Mea l V 

1. In parts of the world, oilseed residues are important sources 
of protein. ' 

2. All are deficient in lysine High in fiber -id low in ME. 

3. Sesame is a good source of raethinonine. 

'i 

C a ssava (Yuca/Monioc) 

1. Possible source of carbohydrate production in the tropics. 

2 . Fiber also called cassava root ; Meal is called tapioca . 

. / , . _______ 

3. Staple food in West Africa, bat must be processed very 
carefully, because the unpeeied roots contain a very poisonous 
compound, prussic a5id. 

4. If fed to poultry, the meal must be mixed with water or 
molasses. 



5. Limit to 10% in Jroiler r atlons > Limii^-£a-2Q%---i-n layer "~ 

— rations"; Cp tp^50% in chick rations can replace corn if 

supplemented with methionine ( . 15%) , when the diet is a corn, 
soybean mixture. j 

NOTE: Cassava is; very low iri protein , including methionine , so is 
soybean^ tor protein source, while corn is riot. 

6. Other tubers such as yam, plantain, sweet potato, cocoyam, 
ha vie been tested as ar^ energy source in higti production 
rations arid only sweet| potatoes improved the growth rate of 
chicks . 

Dried Sugar c ane Juice an d Unr e fin e d Sugar 

V 

1; Dehydrated byproduct of feugar refining process which contaitra__ 
approximately 89% sugar r_\3% crude protein, 3% ash, traces of 
/ fat and about 5% mots tare V 

\ 

2. 20-25% can be used in iaye^ and broiler Stets, if diet is 
balanced in terms of proteip, amino acids , minerals arid 
vitamins i \ 

\ 

3. If sugar is a superabundant crbp^ this may be a possible 
carbohydrate source. ^ 

£ice Polishing and Rice B ran. \ 

1. Byproduct of winnowing the chaff from the grain; 

2. Contains approximately 13% protein and 13% fat; 
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Possible feedstuff * if free of adulteration with ricl hulls 
and high rice oil level can be stabilized by antioxidant so 
Energy value will not be lost through oxidative rancidity. 

ipii-Ipil Leaf Meal 

1. produced from the leaves of the leucaena* a leguminous tree . 
found iti tropical countries* 

2. Meal contains over 24% protein, 3-25% fat and about 14% 
fiber. 

3. limited to 3-4% of the diet because it contains a toxic 
alkaloid known as mimosine* More in the diet will reduce 
growth rate in broilers and reduce egg production. 

Fermentation Byproducts, yeast, and discUVr dc.'o solubles are products 
obtained from breweries and distilleries wSJ h are iouad all over the world. 

1. Distillers' dried solubles are obtained by drying the residue 
from the yeast fermentation- tfi -.^atewr- grain (corn, rye, 

_ - - - : - riiieT Solas s es s - 9 etc.) after the removal of alcohol by- 

distillation. 

2. the main use in poultry feeding is dried yeast (brewers, grain 
distillers' dried yeast, molasses distiller dried yeast) which 
are byproducts of the brewery or distilling industry. 

3. These byproducts are good sources of protein and B complex 
vitamins. If dried properly, distillers' dried grains are 
still a potPTTftat feed source in Third world countries because 
they are still tn the process of utilizing these byproducts. 

Other feedstuffs used for poultry in other parts of the world are grar 
meal, carob meal, coffee oil meal, and various grass, bean, and pea meals. 
Torula yeast, a byproduct of the paper pulp industry and primary fementation 
of molasses is also a possible vitamin supplement. 
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FINAL NOTE 



When a volunteer is considering possible feeds tuff s he/she must 
remember to ai so consider whether a ration will be cbmpeti/ig with feeds that 
people eat directly^ 

If an energy feed is used to produce a protein food, and that protein 
food is too expensive for those people vrho depend on that energy food for 
their diet to buy, then producing a higher food value may have dubious, 
possibly harmful, results. Besides making money, small scale animal 
projects should try to increase the level of nutrition_f or_ 
the most. 
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The poultry disease section of the outline is basically a supplement to 
Chapter 7, K eeping Chickens Healthy ^Ln Practical Poultry Raising and Sals- 
bury Manual"'-! Poultry Disease . In case the Sals bury Manual is not avail- __ 
able, a portion of the manual is included in this section which covers those 
diseases mentioned in Practical Poultry Raising. 

It is believed that the use of these two publication will give the 
trainee a solid understanding of poultry disease. Supplementation in the 
guidelines includes c .pies of vaccination directions, basic poultry disease 
diagnostic guiJe, J.-ects that attack poultry, and a chicken vaccination 
outline. 



- The trainee should remember that no amount of information is going to 

give him/her the skills and ability to diagnose disease like a veterinerien. 
Unfortunately, however, volunteers may be the only resource to deal with a 
disease problem in the area; 

In spite Of all this, it i? s-Ml necessary for a trainee to learn 
proper post mortem/slaughter t<-b..iq ^ anc' disease diagnosis. The reasons 
are: 

1. Trainee can learn more about the anatomy and organs of the 
chickens and how they function. 

2. Trainee can become mor-. independent in preparation of his/her 
own food. 

3. Trainee has a more sensitive and clear understands g how food 
is prepared in other countries. 

4. pose mortem procedure can be a credibility technique. 



Credibility Technique 

A volunteer visits a farmer who has had one of his chickens die. The 
volunteer does a post mortem and finds that the chicken died because it had 
eaten sot^ twine which blocked the passage of food from prevent riculum 
(stomach) to the gizzard. The volunteer also finds roundworms in the intes 
tine. The volunteer and farmer know that the chicken did not die of an . 
infecftton or contagious disease, so there is no concern for the health of 
the rest Of the flock. But the farmer and volunteer have found out that the 
chicken, and probably the rest of the flock, has worms. If possible they 
can now treat this parasite problem. Since the farmer has been shown a 
possible problem by the volunteer, using a technique (post mortem;, the 
volunteer's qualifications may appear to be more credible to tne farmer. 
The farmer will develop a trusting relationship with the volunteer, and may 
"readily accept other management suggestions and ed*ice. This is an example 
of a credibility technique, and how learning a particular skill can help a 
volunteer in his ir her job. 
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Cross Reference guide 



Poultry Disease 





Prac- Poultry Chapter 7 
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P. 
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P. 
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P. 
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P. 
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P. 
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P. 
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P. 
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P. 
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P. 
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P. 
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P. 




Post Mortem Examination 











NOTL. PAGES 346, 347, and 348 HAVE BEEN INTENTIONALLY OMITTED. 
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Basic Poultry Disease Diagnostic Guide 



This Poultry Diagnostic Guide is a compilation in chart form of basic 
information relative to diagnosis of disease problems in poultry occurring 
in the different age groups. 

BROODING PERIOD (Day-Old To 4 Weeks Old) 



Clinical Signs 

Huddling near heat 
source 



Possible Causes 

Low brooding temperature. Disease condition - 
salmonellosis , coccidiosis , NCD, CRD, etc. 



Diarrhea 



High salt content of feed (normal level ic 
0.37%)-. If whitish diarrhea with nortality - 
salmonellosis or bacterial enteritis ( coniform 
Infection). If bloody with mortality - 
coccidiosis • 



Panting or gasping 



High brooding temperature. Poor ventilation, 
strong ammonia odor. Puilorum disease or 
respiratory disease - NCD, IB, CRD, aspergillosis 
and air sacculitis . 



Sudden heavy mortality 



Suffocation - poor ventilation. Food poisoning. 
Disease conditions such as coccidiosis, acute 
typhoid, cho lera, salmonellosis, and wing rot. 
Poor stock. 



Tremors /paralysis 



Epideic tumor (AE). Vitamin E deficiency. 

Mine ral deficienci es -• NC D (usually following 

respiratory signs). 



Drop in feed consumption 



Stale or unpalatable feed. High brooding temper- 
ature* Disease conditions - CRD, NCD, IB, 
salmonel losis , etc . 



Watery eyes /nasal 
discharge 



Strong ammonia odor. Disease problems — 
infectious bronchitis, IB, arid CRD. 



Cdnjuctiviti's 
Paleness 



Poor feathering/ 

poor growth/ 

lack of uniformity 



Strong ammonia odor. NCD. 

Nutritional prbbler.i - poor quali ty feeds or 
faulty feedi ng; Coccidiosis . Wing rot; 

Faulty nutrition,- check feed and feeding system; 
Subclinical infections. Overcrowding. Poor 
brooding temperature. Poor stock; 
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Layers /Br e ede rs 



Possible Causers? 



Paleness 



Paralysis 



Watery eyes/ 
nasal discharge 

Gaspingi 
tracheal rales 

Sudden drop in egg 
production 



Soft shelled egg 



Poor egg production 



NutStibhdl problem - poor quality feed or faulty 
feeding.. Chronic cbccididsis. Blood parasitism, 

avian malaria, aegyptianeiiosis , or 

leucocytozoonosis • Crop mycosis . Marek's 
disease. Lymphoid leukosis . 

Nutritional deficiency. Cage layer Fatigue. 
Marek's disease. Mechanical cause. 

Strong ammonia odor. Disease problems IB, NCD, 
CRD, and coryza. 

NCD, IB, CRD , coryza, and laryngo - tracheitis 
and fowl pox (wet type). 

Nutritional problem - abrupt change in feed. 
Stress condition - sudden change in weather 
condition, fright. Vaccination. Sulfa 
medication. Deworming. Acute disease problems - 
NCD, cholera , 15. 

High environmental temperature. Nutritional 
problem - calcium, phosphorus, vitamins A & D 
deficiency. Sulfa medications Disease problems 
- IB* NCD, fowl cholera, etcs 

Nutritional problem - faulty feeding, poor 
quality feed. Subclinical or chronic infections • 
Parasitism - external or internal parasites. Poor 
housing - overcrowding, poor ventilation. Poor 
stock. 



Field Key for the identification of insects injuria poultry 

Pests that visit tte fowls only to secure food, coming and going 
repeatedly; or live on the fowls at night, hiding away in the daytime, 
or spend only part of the life cycle on the fowls, being free-living or 
Intermittent parasites during other life stages: 

1. Mahogany-brown, broad, very flat or thin, oval, wingless bugs, of 
all sizes to up 1/5 inch long, live in nests, behind boards, and in 
cracks of houses during the day time, and crawl but upon fowls at 
night and suck blood* Bugs have a bad odor. Small black spots of 
excreta from the bugs often seen on the eggs and about cracks 
.Bed bug • 

2. A tiny, hard, long-legged, jumping insect, about 1/20 inch long arid 
flattened from side to side; females attach to, or burrow into, the 
skin about the eyes, comb* wattles^ or vent in clusters, often 
forming dark areas visible from some distance; ulcers, blindness, 
and death, especially of young chicks, often result. Immature 
stages are pass©! in cracks of the henhouse or in the soil. A 
southern species . . . „ Sticktight or southern chic Ice n flea. 

3. Small grayish to dark-red pear-shaped or ovate mites, from 1/40 to 
1/20 inch long, with 9 slender legs, remain in cracks under the 
roost or in nest boxes during the day^ except on sitting or laying 
hens in dark places. At night they swarm over the birds and suck 
the blood.................. P^ultn* mite or roost mite. 

4. Poultry are attacked by a larger 8-legged oval-icdied brcwn tick up 
to 1/3 inch long, which in the adult stage attacks the host only at 
night , when it sucks blood in quantities , arid hides in cracks 
during the day like the poultry mite. In its younger stages, 
however, it is a permanent parasite, remaining on the fowl day and 
night until ready to molt f .s...Fowl tick, adobe tick, or bluebug. 

Small wingless, flattened chewing lice that stav on the skin or 
feathers of the fowls all the time: 

1. Ovate yellow lice, less than 1/16 inch long, witV a single 

trarisiferse row of hairs bri each "abdominal segment, above. Found 
along che shafts of the feathers of chickens rather than bri the 
skin; when the feathers are parted, they run toward the body along 
the shaft. Chew at the feathers. Efegs glued to base of feathers. 
Not bri young chicks * Small body louse or shaft louse. 
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2. Similar lice, from l/lO to 1/8 inch long, darker yellcv and more 
hairy; the hairs on upper side of abdomen in 2 transverse rows on 
each segment. Found running rapidly over the skin nz c.ilckens, 

. turkeys, and pheasants in less feathered parts; not on the fea- 
tures t; The most injurious species on grown chickens . Eggs 
attached especially to small feathers below the vent. 

3. Similar to the head louse but more slender and darker in color. 
The only species found commonly on the large wing feathers of 
chickens , where it often lies between the barbules on tht underside 
of the shaft showing no signs of life. Eggs between barbules of 

i s _fc Willg lpUSe . 

large feathers * 

4. A small species, only 1/25 Inch long, with head curiously expanded 
• and rounded in front ; dark red in color, with a white region in 

middle of abdomen; is common at the base of the large wing feathers 

' of ducks and geese • • \* ' 

Biting louse of ducks and geese, Docophorus icterodes Nitzsch. 

C. Minute, almost invisible, 8-legged rounded mites that burrow into the 
skin beneath scales of legs or at base of feathers and fegd and 
reproduce in the tunnels . 

1. Chickens , turkeys, pheasants, and ether birds walk painfully or 
refuse to walk. r, e gs are encrusted with elevated scales from which 
a fine white powder and serum exude frcm the irritated and inflamed 
skin, and the legs become much swollen. Numerous minute, circular, 
very short -legged mites less than 1/50 inch long burrow under the 
scales .............Scaly leg mite. 

2. A similar but still smaller mite burrows into the skin at the base 
of the feathers of the rump, back, abdomen, and neck of chickens 
and pigeons, cutting the feathers to fall or to be pulled out by 
the bird. If the stumps Of such feathers are examined, an 
abundance of dry scales , crusts, and trir.es will be found 

Depluming mi te . 

Aaiswi a ttacked . Every kind of domestic fowl (and probably every kind 
"oT~wiTa Vrd as well) has from one to several kinds of lice. ln 
general each species of birds has lice peculiar to it. The exceptions 
to this will be noted in discussing nhe different lice. At least a 
dozen kinds attack chickens and three to five different kinds are found 
oh ducks, pigeons , and turkeys. : 

Distribution. Wherever fowls are kept. 

Life History, Appearance, and Habits. Poultry lice generally breed 
faster and become more abundant in summer than in cold weather but all 
stages can usually be found on the host in winter. All these chewing 
lice are permanent parasites, spending all life stages generation 
after generation on the same bird, and never normally leaving its body, 
except as they pass from one fowl to another particularly from old to 
younger birds. The eggs are. cemented fast to some part of the 
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feathers. They are oval in shapes generally whijbe_ in _ color, arid often 
beautifully .ornamented with spines ahtf_ hairs. While laid singly they 
may be abundant enough to form dense -diisters on the fluffy feathers of 
badly irifes ted chickens • In a few days bjr weeks the young nymph 
hatches from the egg in a form, much like the parent lice drily much 
smaller and paler in color; 



Order Mallaphaga. 



Illastrac z m 4-1 




ruptur£d oaasr 

Contents released 
In intestinal tract. 



5POR0CT5T5 
Containing 
sporozoites 



SP0A0Z0ITE5 



Atfack duodenum. imall 
intestine.cecaor large 
intestine. depending on 
the species of Eimeria 
present. '•_ 
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CHICKS 



PICKCO UP BY CHICK£N_ 
FROM GROUND OR UTTfcR 





(Usually acute) 

(Usually chrome) 



4 todays after infectious 
oocysts are picked op, new 
oocysts, are present in the 
droppings. 





INEEaiQUS.SPORUtATEO OOCYST 
Oocyst Becomes infectious 
after about 48 Hours of 
wa-mth.alr and moisture 



N0N-INFECTI0U5 OOCYST 




Chicken vteccthatibri Outline 



\ 

' V the volunteer must determine what diseases are prevalent in the area, 
which ones can be prevented by vaccines, arid whether these vaccines are 
available for Small farmers. 

\ The best resource for this information would be government extension 
agents, Peace Corps volunteers, atsd successful farmers in the area. 

Methods of vaccination 

\ _ _ . ~ /■' 

eye. drop 
nasal 
\ water mixture 
\ feather follicle 
\ intramuscular 

\ . . 

Mixture of Vaccine with Water for Drinking 

1. Wemove water night before vaccination S o that birds will consume 

ail tha vaccine in the water the next day. 

2. If tap water is treated with chlorine, it is b*st to mix milk with 
the water, or use from rivers or streams. 

3. Increase the number of water ere when vaccinating. 

4. Know how many doses the vaccine has, how much water should be 
mixed, and how many birds are being vao'cirited. ( 

Example i 10C0 dose vial of vacfne must be mixe^. with 5 gallons of 

\ water according to directions. If you nave only 1)0 chicks 
\ to vaccinate you should give only .5 gallons of water.m±:;ed 
* with the vacciae. 

5. Proper disposal of unused vaccine— -viiil 6 etc, should be disposed o 
by f ir^e or burial. 

6. Birds should not be receiving any medication when being vaccinated 
arid ttay should be in proper health 

7. Determine a vaccination schedule based bid the least stressful 
situ^tionsi 1 



if 
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Recordkeeping 

The purpose of this unit or lesson is (1) to ? al!ow the trainees to 
analyze and utilize the records they have ke»'t opf the chickens they have 
raised during training, (2) to emphasi^g the importance of records and how 
recordkeeping is one component of production 'planning. 

This is usually the last, class daring training so that trainees can 
determine the production level of the chickens they have raised during 
training. 

Broilers 

Broilers are purchased at day bid during the beginning of training* 
Trainees raise and care for them, keeping records on daily feod consumption 
and weekly weight gain. With this information* the. trainees can ccrrpare the 
performance of the flock in feed consumption and weight gain with the chart 
in Practical Poultry Raising (averge weights and feed consumption for male ! 
meat bird). This is from chapter 9, POULTRY MARKETING AND FINANCES* which 
is good background reading for this lesson. 

Trainees also determine what the feed to gaits ratio for uho flock is 
both weekly and CGnrc:?;atively during the project. 

Feed to G^ln 

Feed to ga :"i ^ ^ is how much feed ?oes the animal t ?_'-§? * n order 

to put ou one i .nit of. weight gain, (look at chart on page 155 in P.P;R;, 
last column). fc^arapie^ if an animal eats two pounds of feed and gains 

one pound, tht veed to gain ratio is 2 to li If you look *t the above 
mentioned chart, you will ncttr.e ■tficrJthiaL ratio should be expected at the 
fifth week (the chart reads 2.0SJU — ] 

Feed'Tro gain raticc are important because they determine the cost of 
producing a found of meat, and thus how much profit can be made 

Example: If feed_costs $.10 a pound, Und the feed to gain ratio is * 
three, it will cost $.30 to produce a pound of meat. If you know that 7^5 
percent of yout cost in raising broilers is feed cos t , then you mast sell a 
pound of meat (live weight) at $.40. (.75 x « $.30* x * $.30 ■ $.40) in 
order to brenk even. .75 

Feed consumption, weight gain, and egg product ion hot only determine 
whether the project is making money, but the dnily health of the flock. 
Drop in feed consumption i.s the first sign of possible disease. Egg 
production, when recorded daily* is also a healtih iridicatbr. 

Egg Producers 

Mature egg laying chickens -are purchased at the beginning of training. 
Trainees care for v feed,^and keep records on Tfhe~~f lock's ^daily feed 
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consumption and egg production. Unless the ige of the f locals knpvm^it^is 
difficult to determine what production should be. «^J« ^-^g- 

production goals for egg laying chickens Twine -A can determine the daily 
or monthly egg production of the flock. 



CHART A 




The above chart indicates the 

U Rate cf egg production 

2. Body weight 

3i Feed Consumption 

For high production chickens, the average feed per dozen of eggs is 4.4 lbs 
per doz^h eggs . 
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?iXAMHi:K: if a flock of 12 egg laying chickens produce 6 eggs, produc- 
tion for that day is 56 percent (optimum situation is if each bird lays one 
egg, then production would be 1(30 percent); If after one month, the flock 
produces 180 eggs or 15 dozen, the average egg production for the month is 
50 percent. (Optimum situation, or i^O percent is an egg a day x 30 days x 
12 birds = 360 eggs; 180 eggs = .5 or 50%). If the flock consumed 6 pounds 

360 eggs 

of feed. a. day, or 180 lbs* of feed for the month the feed pfer dozen eggs is 
U lbs H80 lbs. = 12 ''hs/dozen). 
15 dozen 

According to chart A, the average feed per dozen eggs is 4.4* lbs , so 8 
pounds is three times the yearly average. It is difficult to know whether 
these chit kens are doing well unless you know what f stage they are in > their 
laying cycle~, arid since we do riot know the age, we cannot determine this . 



EXAMPLE: If laying birds are six months old, under a proper high 
ma nageme nt situation , birds should be at 50 percent product ion and feed 
consumpt ion per 100 heris would be 20 pounds, the feed per dozen eggs is 20 
pounds divided by 4.2 dozen (50 eggs ), which is 4.8 pounds of feed per dozen 
egg 5 - This information was taken from Chart A. 

A. good example of an egg production record is on page 165 in P.P.R. 

Although volunteers may not work in high management and production 
systems, the principles can stiii apply to lower systems; Feed ratio is 
only a general indicator on how well an animal is performing (genetics), 
what is the quality and quantity of the feed (nutrition), the health of the 
animal (disease), and whether feed is being wasted, stolen, eaten by rats, 
etc. (management and housing). The price of a pound of meat or a dozen eggs 
compared to the cost of a pound of chicken feed is what really determines 
whether the farmer will make money or not. 

EXAMPLE : If it takes 8 pounds of feed to produce a dozen eggs and 8 
pounds cost one dollar* the farmer can still make a profit if a dozen is 
selling for two dol lars . Feed to ga-f n usual ly relates more to cos t , and 
supply and demand developed economics • 

Since trainees obtain this information based 6n_th lr recordkeeping 
system, they should be able to take a more active role ^ri their training and 
instill the value of recordkeeping to farmers. 
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Genetics, Breeds arid Their Purpose 

Information concerning this topic has teen reviewed in the overview of 
Livestock Training, Livestock Production Planning and Livestock Production 
levels, and in Chapter 5, Poultry Husbandry, pages 42-45* 

Although it is wiser to select egg and meat breeds when available , the 
breed's hardiness, adaptability to the area and selected management system, 
and acceptability among local farmers should also be considered. This 
author has had better results with improved dual purpose birds in moderate 
management systems than with specialized egg layers arid broilers. Reasons 
vary, 

(1) In parts of West Africa, chicken is prepared by boiling in soups. 
Broiler meal would tend to fall apart in this cooking process. So, although 
there may be a market for tender broiler meat in the tourist hotels of large 
cities and for Africans with western tastes, people in the villages , liked an 
older, tougher chicken; 

This need was supplied by a u .1 purpose bird. After it had laid for 
about a year, it was economically necessary to sell the bird for meat. 

(2) The dual purpose bird appeared to be hard iet;, less prone to 
disease, and more adaptable to the environment than white leghorn type 
breed. Also it was easier to market a larger breed after it finished laying 
than a smaller one. 

(3) Because the broiler industry was hot as developed as the egg 
industry, there was a good narket for spent layers (birds finished laying). 
Also it was a custom to give a live chicken as a gift, especially during the 
holidays, and the bigger the bird the better the gift. 

These observations do not mean to say that dual purpose birds are 

better for West Africa. These observations do indicate that the volunteer 

will have to understand the local conditions where he/she U working before 
applying general advice on what type of breeds to work with. 

I i n dealing with local varieties of chickens (see chapter 4 in Practical 
Poultry Raising), the volunteer must remember that production of eggs and 
meat may riot be the only objective of the owners . The farmer can be depen- 
dent on his chickens for subsi^tance, instead of the commercial benefits you 
would expect in developed economies. Chickens could be kept as a sign, of 
-wealth and social status. They can also be a form of economic security. 
Farmers tend to store wealth material things, including animals, rather 
than using the banking system. Animals tend to survive better in drought 
conditions than plants, and can be sacrificed gradually as emergencies 
arise; 

Therefore, volunteers should consider the many objectives that t he 

farmer may have in raising chickens and how trying to improve one may affect 
the others . 
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Poultry Mana^oiRent/Hasbandry 

Poultry management or husbandry is basicail ; skill required to 

raise chickens usually the improved breeds. Sine, this is such a vast 
topic; it would be impossible to cover all topics concerning animal 
husbandry in this outline; 

Although not inclusive, Chapter 5, Poultry Husbandry , in Practical 
Poultry Raising, covers a good deal of topics. 

The management techniques practiced during training are listed bel<* 
with the chapter/page reference from Practical Poultry Raising. 

^IELD EXERCISE 



.•REPARATION AND CARE FOR 

DAY OLD CHICKS PAGES 5 5-65 

HANDLING LIVE CHICKFNS PAGES 27-29 

BROODY HENS PAGES 46-49 

CULLING PAGES 72-7 4 

FOWL POX VACCINE 116-118 

OULTRY SLAUGHTER/ 

DRESSING, POST MORTEM PAGES 25-26, PAGES 1 2*1-130 
Other possible field exercise t.li^t may be included: 

P. F .R. 

PREVENTION AND TREATMENT 

OF COCCIDIOSIS PAOES 122-124 

PREVENTION AND TREATMENT 

OF PARASITES PAGES 125-127 

CANNIBALISM PACES 77-79 



If should be renembe that seme management practices su h as culling 
and brooding can be us ?d with country chickens ([native breed) while others 
may hot be appropriate because of cost (vaccines, drugs, etc.) 

Th<! volunteer rill have tc decide what management system faruers are in 
before she/he recoil ends a management practice. 
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Housing arid Equipment 



For the level of poultry that wost volunteers will work with, Chapter 
Six, Housing arid Equipment , in Practical Poultry Raising, is complete. This 
supplementation Will highlight some of the information covered in this 
chapter, arid discuss some possible problems that may be encountered wit., 
government poultry projects 

In determining housing designs, types of waterers, feeders , nest boxes, 
etc., the volunteer should always be -oncerned with the appropriateness of 
the 'equipment not only for the chickent , but for the farmer as well. The 
level of production will determine the amount invested in housing and equip- 
ment. With small scale farmers, this usually means using the cheapest local 
resources to build housing and equipment. With underemployment, low labor 
costs, and extended families being typical situations with small farmers 
overseas, labor saving devices and methods do not have the same value as 
they Co in more developed countries. 

Poultry projects in some developing countries have been. poorly planned 
and managed because they have not considered the appropriateness of the 
housing and equipment used. For various reasons large expensive poultry 
houses, 1'ke monuments to survive to the end of time, have been constructed, 
depleting luoncy in the budget needed to feed the animals to be housed. 
Automatic feeders and Waterers have been introduced in areas where unemploy- 
ment high. With this sophisticated equipment, there is little provision 
made or considered for maintenance, repair, and spare parts, which usually < 
have to be imported. 

The mentality wl.ich Causes situations like these ca., seep irico small 
scale village practices, especially when volunteers have a blasts view of 
what development is arid how it comes about. 

B.°viiics housing and equipment, Chapter Six deals with the sniourst of 
feed consumed and feeder space required (page iOO), floor space (pages 
87-89), arid the amount of water consumed and water space required (page 
IOC). The volunteer must remember that it is riot only the type of feeder, 
waterer, or pen that is important, but whether there xs enough space to 
satisfy the needs of the chickens. This may be a dif ficuxt concept to 

jhvey to farmers especially if the farmers do not even provide water, feed, 
or houbir. 6 for their chickens * 



Chickens 1 .ke ail other animals have a social Order. This is sometimes 
called a peckin r order. Each chicken fights for dominance and th- winner is 
allowed to peck at the loser. The ton chicken will not be oeckta. The 
lower that chicken is on the pecking scale, the more of :en it wil 1 . be pecked 
by the other birds that are higher on the scale. This is one reason to have 
enough feed, water, a*.H. floor sp*' _. .It allows chicken to eat, drink, snu 
have an opportunity to get away Irom domineering chickens. If chickens are 
overcrowded they tend to become cannibalistic (see p. 77*88 in Practical 
Poultry Raising). Also the amount of space is very Important in tropicrl 
countries because more js required than is recommended f t r temperate 
climates. Chickens cool themselves by buryiug themselves under ths litfi 
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(pee p; 83 Pi P. Ri ) and drink a lot of water (see p. 101 P.P.R.).- The im- 
portance >l these points cannot be overemphasized; Underestimating the 
required space is a typical management problem b^t one that can be corvect 
ed very easily. Farmers can sfce better weight gztns, egg production; and 
healthier animals not only du^ to the quality of feed and water, bat also 
because all chickens Have access to it with minimal stress involved; 
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Comparative Fowl Ra tsltu^ 



Th' objective of this unit is: 

1. The trainees review what they have already learned about 
chickens^ in the rive components: Genetics or Breeds, 
Nutrition, Disease ; Management , arid Housing/^quip'ment . 

2. The trainees apply what they have learned at., ut one animal 
(chickens? to other animals (ducks and guinea hens). 

becau&eof time contraints and the vast amount of information, it is 
very difficult for trainers to-present , and trainees to absorb, all the 
skills and information needed to work with animals. This unit helically 
deals with situations that volunteers might find themselves in overseas . 
Those situations include working with sniMals they may have studied dur 

ing training and about which they have it tited information. The volunteer 
finds him/herself now moie dependent on personal research and seK learviiog 
possibly using some of those development worker skills they ieaii *d during 
training. 

Learning through analogy works if one knows t> r ight questions to ask 
Some of those questions about ~ new jnimal, such as poultry, might be : 

BREEDS: i - £re there specific breeds for specific purposes? 

NUiJ'TTIOtf: 2. Do these specific purposes resize specific diets? 

D7SEASE: 3. Are there diseases which are pancU Sic , require 
* vaccines, certain drugs for treatment, zoonotic? 

MANAGEMENT: 4. What are the feed co gain ratios? how much 
feer* /water do they need? 

HOUSING /EQUIPMENT: 5. What: are th<> fe^ier, waterer, floor space require- 
ments? Do the animals have to be penned? 

By knowing the answers for on a ^niraa. 1 , brie knows ue; important ques- 
tions to ask about another* Vtth ^cr^ss to information from development 
organizations, host count ry Agricultural- Depurtm^nt and Peace Corps (ICE 
MANUALS) , voii'nteer^ r.»r; find the answers to the important quest ions r When 
the informatica is nor r aequo te. volunteer will have tJ xsz analogous 
answers based on That he/she i.aovz* 7 he volunteer sill be responsible for 
his or her. own research. The vzq of community entry skills, information 
fathering and filtc»-irig, t&servntion and grcu uqrker skills, r %& other 
development worker t^oJ s will facilitate this worici 

By cc-.king more responsibility for his/her learning, the bluriteer 
becoi «s more independent in the. learning process. It is believed that one 
tuacl > the way one learns. If the volunteer taker irc>re responsibility iri 
the le.rrdng process, this quaiif.y ^-11 hopefully be transfered from volun- 
teer to farmer. Ideally; tJ.i / *naer beccmes wore independent *v learning, 
less dependent on tb* tempore \ / ,^linteer. Volunteers will some Limes find 
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, ■ tn locate specific information about animals in their vil- 

iUrSraSi'STliS..^ | e ^f Sftnelnimal i. 

Information Is sometimes limited .r^'^Mchnas supported development and 

q-estior. ^.P^ ^^^ i ^ ±h f^^ l %^l^ two U.S.D.A. publi- 
f.searchove- p period of time. A case in p infoma tion on ducks 

rations referenced on p. 364. inere is nor muc.ii iu 

and guinea hens than is contain,,! in these publications. 

An example of how to u%e these publications in comparative leattti** is 
shown in the chart below. 

Breeds A nd Their Purpose, High Management 



EGG PRODUCTION 



CHICKENS 



White Leghorn 

1. Feed Efficient 

2. Lays about 240 
300 egg* 'year 

3. Weirht 4 lb3. 



Khaki Campbell 
l m Feed Efficient 

2. lays about: 300 
360 eggs/yesr 

3. Weight 4.5 lbs, 



BROILER 
MEAT PRODUCTION 



White Cornis h Cr oss 



1. Rapidly gains 
weight 

i ; lbs. in 7 - 

- w wits 

3. White feather, 
ishkes plucking/ 
dressing easier 



White p ok^a 



1. Rapiulv gains 
weight 

2. 7 lbs in S wks 



3. White feathers 
makes plucking/ 
dressing easier 



BROODliJESS 
NATURAL INCUBATION 



Rhode Island Re*r or tij&&-±e& 



usually local 
variety or 
village birds 



Lay 4U-50 ^ggs 
a vaar 

30 ducklings will 
hatch 



DUAL PU r J?0SE 
EGP /MEAT 



Cross between 
III ^de Island 
Tvids iind Barred 
P" 1 vmouth <Rocks 

l~ 5-6 lbs. 



White Pekln 

1. 160 eggs a year 

2. 7-9 lbs. after 
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The information about the ducks was taken froth the U.S.D.A publication* 
Raisivig I/ucks. The information i on chickens has come from various sources 
durfn* training. The chart emphasizes the similarities. Chart can also be 
dore or, other components arid topics. 

Ducks of course are very similar to chickens j but the same procedure 
can be done between animals which are not as similar (e.g. * chickens and 
pigs), if the right questions are asked, (e.g. * Nutrition: Chickens are 
monogas tries and have high nutritional demands. 7 Question: Do pigs have the 
same nutritional demands? Answer: yes, pigs are monogastric) • 

This method of learning by analogy is an important skill for develop- 
ment workers, whether they are involved in sericulture or not. Volunteers 
may find out '^ter beinf cx their site for six months that their village has 
ce F t ?? n _ n ? e ^ & 2 one way of dealing with these needs is personal research 

and self teachings Agricultural workers nay find out they have time for 
secondary projects (harvest season) and weald need to learn more about 
cecfoin &?ciiis and areas. Learning by analogy can be a vaiuab3~ tool for 
any jctfeiopment worker. 

For specific information on ducks and guinen hens, check the following 
publications: "Poising Guinea Fowl", U.S. G.P.O publication 43-14-03521-1, 
and "Raising Pucks", U.S. G.P.O. publication 6-517-123; Both are available 
through Superintendent of Documents, U.S. Government Printing o iff ice 9 
Washington, D.C. 20402. 
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FIELD NOTEU.Jt^ ^iT 7 .l NL - POULTRY 



I. Raising -chicks 



1; Preparation for receiving ch .cki* 

2. Ireed " 

3. data bought # - Da '^ sold ^ — 

4. Space requirements (floor >ipace, feeders, waterers J 

5. Housing (roof, floors, litter, feeders, watered, lime at entry; 

6. Brooding system - - ^ 

7. Vaccination program including: vaccine, date, product, method 

8. Control of internal and external parasites (date, product, method; 

9. Feeding program (including different rations and their protein 

level) _____ _ _ - _ ; , - 

K)-. — Locally available foodstuff (include maximum percent peraissabxe 

( in diet) • - = 

H. Di**ases (if they appear) include: symptom' _ causes, and me* ns of 

i con rol - 

12J Other (check lists, record sheets, etc.) 



— I-I- Bxb i lets 



1. Weight at 7th and 8th week 

2. Selling price \ amount per kilo) 

3. We-kiy and total feed consumption atsi cost 

4. Feed conversion rate 



III. Layers 



1 . Start of laying date 

2. Nest space requirements 

3. Debeaking (date, method) 

4. Culling (date, number culled) 

5. Calcium and/or phosphorus source 

6. Pounds of feed per dozen eggs - 

7. Laying rate (include date and expected production; 

8. Artificial lighting (system, number hours per day) 

9. mo? ting (system, date started, date of return to maximum 
production) 

id. Vaccination program and parasite control 
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AUCTION 



Goat 8 are common in most parts of the world due to their unique ability 
to adapt to harsh climates • they are the hardiest of the domesticated rumi- 
nants _and are vol! adapted to arid and semi -arid climates; They are excel- 
lent foragers and local breeds are quite disease resistant. They forage on 
different plants that are hot commonly eaten by sheep and cattle and can 
theref ore be used in companion grazing practices ; They are often called ''a 
poor man's cow" because they are less expensive than a cow to purchase and 
provide a similar function .They can be used to produce mohair, meat, milk, 
and leather. Because animal husbandry in many developing countries still 
exists at the subsistence level* the goat is particularly well adapted to 
these environments because of its hardiness and strong survival instincts. 
Since the prime goal of the subsistence farmer is to have tbs animal sur- 
vive, the goat fits well into the natural scheme. In many cultures the goat 
may be used as a symbol of wealth, an offering during a religious festival, 
a gift to the bride f s parents , or as a "savings account" to te used for food 
during times of crop failure arid drought. In ths U; S. domestic goat pro- 
duction falls into one of three distinct ty^es : (1) Mohair production, (25 
Meat production, arid (3) Milk production. In subsistence levels cf produc- 
tion,^ trie goats being raised often are used for brie or more of these types 
of production at the same time. 



JTRI-TION 



The Ruminant 

The ruminant is a cud chewing animal such Ood goat, cow, or sheep 
having a specialized four-compart -nented stomach specially adapted to digest 
roughages such as grasses, hays. nitd silages e A ruminant can use up to 
50-t'O* -ough3&a6~.apd h~ys in r\ie diet. Th* simp :e r^omached animals such as 
the pig, horse ^ and human must e^.t a snm[^ amount of bulky feeds and a 
larger ai?ouni of concentrated feeds cr grains* Ruminants are wKLl adapted 
to the New England ar&a because -6 grev larger roughages here and very 
little grain. 

Following are sketches of fqur-ctemb^red stomachs of the young c£if arid 
the mature cow. The iairy ^oat relationships between ycung kids and' mature 
animals would be appr >vima':eiy the same relationship . 
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I liLte Mat ion— 5^ 1 




Riiwn . 

— i 

— / / i v f / X J 

>v ^^_ > ^ T 

2 - Reticulum) 

3 - Omasum ) 1 rq2 , 
1* - Abomasum ) 

_K R* - en 

— This is the* largest compare merit of the 4 chambered stomach and can 
hold 4 to 5 gallons of feed at a time. 

~ It contains tne microflora (bacteria and protozoa) needed for the 
dJ^estibn o r : forages (grasses and ieguues). 

These bacteria and protozoa petfbrp ths following fypctioas: 

— The microbes of the runw»:*i <5igef,t carSbhy^atc s <**;;nin, 
cellulose, and b.miceiiulc se) to produce carbon ^ oxide and 
volatile fatty acids (such as acetate^ pro^o »c te^ and 
batyrate). . , 

™ Most of thed^e^ary protein Is metabolized or degraded by tbp 

bacteria and incorporated as microbial protein. 

f 

; \ * 

■ — - This bacterial protein is then used to fora amino acid 
chains. 

- Nitrogen is used primarily to form tfeae amino acids. 

— These bacteria also synthesize Vitamin K arid the B complex. 

This "honeycomb" shaped organ becomes 1 he cS^pbsitory for foreign 
objects (mostly metal) nails, b et t ie caps, ^Ve.). ' - 

— Aids the rumen in digestions 
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3. Omasum or Hanyplles 

Absorbs water, grinds io&d, and pumps. food out of the rumen. 

4 . Abomasum 

This is ufteri called the "true" stomach because it*:- . : '5. gesc^'e 
processes are simi «.ar to those of the stomach in a nbnogas trie. 
It is the" only compartment of the gastric region or* the ruminant 
containing digestive glands. This compartment is used by the 
lewborn kids to digest milk. 



Foraging: Herbag e aad-Jrow se 

; ~ __ ; : / ' 

In comparison to other domes tic animals ^ goats have unique preferences 
For shrubs and tree leaves, whether deciduous or evergreen. Compared with 
.cattle or sheep, they select from a wider array of plants, particularly 
woody plants. Their pattern of diet selection compares closely <?ith that of 
deer. Grasses and herbaceous flowering plants (weeds) are also commonly 
eaten, Because of their unusual preferences for leaves of woody plants, 
they have been exploited as weapons against encroaching brush species. 
Early studies in the deciduous woodlands of the u.S. showed that goats would 
effectively clear undergrowth and will actually kill some trees up to 6 
incu^ in diameter. In East Africa thorn bush areas goats; controlled 
sprouts and regrowth following mechanical controls However, goats do not / 
select only invading plans, and care m^r^be taken to avoid the overstocking 
that can lead to overgrazing and the destruction of all ground cbvferi The 
most successful use of goats in the control <of invading plants involves 
intensive grazing for a _ sho rt period, followed by removal of ail grazing for 
an extended period to alio*: for recovery, of desirable plants. This method 
only works when the invading plan.*: is palatable to the goat. 

The goat has been seen as _ a mobile pruning machine that modified bushy; 
shrubs and thereby increased the accessibility of >.attfa to more nutritious' 
forage. This ib'lity of goats to "beat back the brush" has led to companion 
grazing of goats with sheep arid cattle. This practice is used in the East: 
Africa savannas • * ; 

Goats will eat from 6 to A 1% of ^ tteir body weight da*ly (based on dry 
matter: DM) of forage. The exact amount they will eat varies depending on 
climate, temperature, type* of browse available tpalatability ) , awi the age 
of the goat. 

Goats have an ability to select the Sigh-quality parts of plants that 
allow them to survive on poor range. In certain Instances, the goat aiay eat 
1^ rge^ quant t ties of lo v=-qualdLty feed £eu?\\ as twigs). Tfe; woody portion of 
Hie twig is then passed qui cicly through frn intestine, while the ifi>re 
nutritious part is absorbed • Browse (leaves ami 'Wigs, of shrubs and trees) 
aik weeds cohc iin h:lgher levels of crude protein &\A phosphorus durirg the 
growing season f:han do grasses i Many palatable b-owse species, however, are 
limited in nutrient value because of one or more >ibi to rs that ro.vy bind or 
otherwise prevent: utilization of nutrients contained in the pisntj; These 
. ^ w bito>-s include ecces;3ive lignif icat ton ofwoo^y twig'?, aid trie leaver 
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that physically bind the nutrients. Essential oils are present at relative- 
ly high levels in some range shrubs and may inhibit growth of rumen 
microflora. 

High levels of tanin in some browse may inhibit digestion. Still, 

goats can do quite well in free range conditions, provided there is adequate 
browse. It is the ability of the goat to select the most nutritious portion 
of the plant that makes it such a good survival animal. Furthermore, they 
do not compet e with humans for g rains as do the m onggastrics (swine and 
"chickens). It must be remembered though that as you place production 
demands (meat, milk, and growth) on the goat, you must improve the diet of 
the goat in order for the nutrients to keep pace with the demands of produc 
tion . 

Among the ruminants, goats seem to do the best at digesting high 
quantities of roughage. Because of its unique ability to digest roughage 
IhP goat offers an opportunity for deriving valu- irom ajast reservoir of 
natural resources; the unwanted . assortment of hf. ,age, shrubs, tree leaves, 
and plant refuse and their byproducts . 

Energy' j 

The energy requirement of goats depends , the type o:: production. 
Maintenance, growth, fattening, pregnancy aiw '.actation all require differ 
ent amounts of energy; The Table of Nutrient -quirements (NRC) gives the 
Afferent energy requirements, for (1) Maintenance, (2) Maintenance plus low 



^ilvity, (3) Maintenance plus medium activity, (4) Maintenance plus high 
ir-ivity, as well as additional requirement.- for pregnancy, growth^ ^ nd milk 
Production. The energy requirements are listed in TDN.DE, IE, and NE as 



i i j uuULbXUiit ' »«— v "* ,vt O/ l ~ _ . * — « j - 

As goats become larger, the energy needed for maintenance of the body 
-v^ses leaving les.s energy available for production. Environmental 
- v--tic;s cuch as temperat. re, wind, and humidity also can, affect 

wi ,, f? nts. 1 Goats left to pasture will cover twice the ground that 
sheer H.d 'cattle will in a day. Poor pasture or forage conditions can cause 
a deficiency of energy in the diet of the goat.. When such a deficiency 
exists yov may notice: (1) depressed growth, (?) loss of weight, (3) 
reduced fertility, (4) reduced milk yield, (5) shortened lactation period, 
(6) reduced resistance L"> disease and parasites, and (7) a poor coat or 
reduced mo'' ^tr production. 



Carbohydrates arid fats provide nearly all the energy -or goats. Much 
of these carbohydrates and fats come from roughage in the diet. As 

entioned earlier, the microflora of the rumen allow the goatito" digest the 
roughage for use Is Energy. These carbohydrates are converted to volatile 
fatty acids arid absorbed the wall of the rumen. . 
_ - '• i 

_ i ■• 
Protein !, 

: it is a waste of money. to provide dietary protein to goats because th 
bacteria of the rumeri break it down to its nitrogenous fragments and then 
use it to syethesizeTmicrobial protein. Goats tied only a nitrogen source 
"o synthesizf ^heir Own protein. For goats in production, it is important 
to' nrovide only a good supply of nitrogen (obtainable from fresh, green 
pl antc -). Production'; of mohair (from Angora goats) and milk bocn require 

. ; / • .-' . ' ' / ! 
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S? 0 ^_^ : f' e ?_ witl1 an ah' ^*rice of both protein arid energy* To synthesize 
protein the microbes tieetf nonprotein nitrogen (NPN), sulfur^ arid sufficient 

should .not re added to the rations of lactating dairy goats 
because they are subject to urea; toxici ties . This can occur _ when urea is 
fed to does • Cottonseed meal, linseed meal, soybean meal, bt ewers ' dried 
grains, and alfalfa are common protein supplements for goats. Protein 
deficiency symptoms include: loss of appetite, loss of weight, poor hair 
growth, depressed milk produciori* and impaired reproduction. 

Water 



For goats bri dry range , providing adequate water supplies may be a 
problem. An abundant supply of fresjh water is especially important for 
lactating does. Goats that are hot -Lactar <ng can get by on very little 
water provided they have access to good, 9v/.~Ulcrt pasture. Depending on 
body size, level of activity, • ai? i?limat " *, lactating doe can require from 
1 to 4 gallons; of water daily t' 'V-l/J quarts of water for every quart of 
milk produced J A lack of water .lower milk production • A running 

stream is prletf err able to standing water which can become contaminated • 
Water that tastes salty to you will probably riot be acceptable to goats. 



/ 

/ 
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fable 5-1 

Mineral Requirements 



Mii.eral Which May 
Re Deficient Under 
Normal Condi ions 



Major or macro minerals: 
Salt (NdCI) 



Conditions Usually Prevalent 
Where Deficiencies Are Reported 



N^Iigcjicc. forjall is inexpensive. 

Lactaling does may require addi- 
tional salt as milk contains high 
amounts of sodium 



Calcium 



Natrient Requirements' 



Salt 



Calcium 



Goats in heavy lactation. 

Lack oj^jtaminp. 

Calcium-deficient areas (where 
pasture and range forages are 
deficient in calcium) are Fla., 
La.. Neb.. Va.. and W. Va. 

Feeds thai [contain primarily 
cereal grains. 



Function of Mineral 



Some Deficiency Sympto 



Sodiujn chk)rjde helps maintain 
osmotic pressure jn body ceHs. 
upon which depends the. 
transfer of nutrients to Che cells, 
the removal of waste materials, 
and the maintenance of water 
balance among the tissues. Ajso, 
sodium is important in making 
bile, which aids in Che digestion 
of fats and carbohydrates: and 

chlorine is required for the formation of hydrochloric acid in ibe 

_ gastric juice so vital t_o protein digestion.. : . 

lc is noteworthy that when salt is omitted, sodium expresses its deficiency 

first. 



Loss of appetite, emaciation, decline, 

in^mijk produ^^ 

rough appearance wi th poor hair 

. coat and lusterless eyes.' 

Acute deficiency symptoms include 
shivering, weakness, cardiac 
disturbances, and ultimately 
death. 



Essential for the development and 
majntenance of good _strong 
bones and teeth; maintains the 
contiactability. rhythm, and 
tonicity of the heart muscles; 
antagonizes the action of the 
sodium and potassium on_t_he 

heart;. is required for normal .... _ 

coagulation of the blood; is necessary for proper nerve Irritability; 
and appears to be essentigj for s+V^ ii*'* r *!!"lar nertneab il ity. 



In young kids, retarded yewlh and 

abnormal bone b^velopment 
1 n . jactat inxdoes, depressed milk 

yields and fragile bones^ 

Milk fever can occur when calcium 
levels in the Wood drop. 



Recommended Allowances 



Salt should be provided tree* 
choice or as a component of the 
ration._|n ajr^mpjete feed. 0.5*i 
salt is recommended. 



In many areas, a calcium supple- 
ment is mixed with salt at a 
ratjo of 1 : 1 and orTered Free- 
choice. 



Practical Soarces 



Block or loose salt: 
Iodized salt in iodine-deficient 
areas. 

Can be offered Lfre«^_hqice_or_ 
_ incorporated into the ration. 
In alkaline: areas, water may 

contain enough salt to meet the 

requirements. 



Ground limestone (calcium), 
steamed bone meal, dicalcium 
phosphate. 



Coma 



In range areas, salt may. be added to 
feed to limit feed intake. 
If self-feeders _arc located hear 
water, the level of salt in the ration 
should be high 125-40*; 1. If sejf- 
feeders are some distance from _ 
water, the level of sale in the ration 
should be reduced. 



The reepmmendeiratip of calcium 
to phosphorus ranges from 2:1 
to 4:1. If the ratio falls below 2:1, 
urinary calculi may develop in 
males; 



(Continued) 
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Table 5-1 

Mineral Requirements 
Page 2 



iTiinrim wiucn rviay 
Normal Condition* 


Conditions Usually Prevalent 
Vi here Deficiencies Are Reported 


Function of Mineral 


Some Deficiency Symptoms 


Phosphorus 


When goats subsist on pastures 

phosphorus-deficient areas. 
VV hen goats subsist Tor long 


n 

s. 


Essential for sound bones and 
teeth, arid for the assimilation of 
carbohydrate and fats. A vital 


Depressed appetite (chewing bones, 
Wood, hair), rickets in young 
animals, osteomalacia in mature 


PJtLHlHture, dry forage 
Lack of vitamin D. 


ingredient of the proteins in all 
body cells. Necessary for 
enzyme activation: Acts as a 
buffer in blood arid jissue. 
Occupies a key position in 
biologic oxidation and reactions 
reauirinc enerev: 


animals, and depressed milk 
yields in lactating does. 


Sulfur 




Essential for synthesis of the sulfur 
amino acids (cystine and 
methionine). 


Depressed appetite, loss of weight, 
poor growth, depressed milk 

yielos. 


Other minerals: 

Magnesium, 
potassium, 
cobalt, copper.' 
fluorine, iodine: 
iron, manganese, 
molybdenum . 
selenium, and zinc 


Little evidence is available indicat- 
ing^ deficiencies of these minerals 
_ in goats. 

In areas where fhe soil is known to 1 
supplements of the mineral in que 
in the f«~J ot offered in a trace mi 


>e deficient- Ut a particular mineral, 
stion should be either incorporated 
neral mix. 


Deficiency symptoms of these 
minerals have not been reported 
in goats. 


Nutrient Requi reseats' 


Recommended Allowances 


Practical Sbarces 


Comments 


Variable according to 
age. sex. and class 
(see Table 22-1). 

Phosphorus 


Can be offered Free-choice or 
incorporated into the ration 
(see Table 22-2). 


m 

Cereal grain s„ 

Defluorinated phosphate, dical- 
cium phosphate, steamed bone 
meal, monosodium phosphate. 


Phosphorus is the mineral most 
likely to be deficient in range 
forage*- li. i?« Increfore recom- 
mended that it be supplied in 
range supplements. 


Sulfur 


\ 


In the ruminant, organic forms of 
sulfur are most readily. utilized; 
elemental sulfur is least so; and 
sulfates are intermediate in this 
respect. 




Trace 
Minerals 




Trace mineralized salt or com- _ 
mercially available supplements 
of the individual element. 





'As used herein, the distinction between "nutrient requirements" and "recommended alio winces' -ts as follows In nutrient requirements, no margins of safety are included ia teat ton- 
ally, whereas in recommended allowances, margins of safety are provided 10 order to compensate for variations in feed composition, environment; and possible losses danag storage 
oi processing 



Froa* T—4m mad Hccrtcloa — cowpUti . by H. I. Enealagar and C. C. Olaaclaa. 

Jr.. JvtUiM .b* thatnaaioiar hibUaaU«_C«eaof ,_P^Q. Clovla, 
California, O.S.A. 93613. with eha parmlaalaa of cha pubUabar. 
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table 5-2 

Vitamin Requirements 



Vitamin Which May 
Be Deficient Under 
Normal Conditions 


Coarftioa* U anally Prevalent , 
Where Deficiencies Are Reported 






Faawfion of vitamin 


Some Deficiency Syaantonai 


A 


During extended dry periods when 
the supply of green forage is 
limited. 


Required for normal vision 
Aidsrn reproduction and lacta- 

_ . tion.. 


towered reproductive efficiency. 
Visual problems: . 
Reduced feed intake. 






Needed for maintaining normal 

epithelial tissue: 
Aids in resistance to infection! 


Increased susceptibility to parasites 
and infections. 


b 


Goats kept in confinement Wr^erc 


Absorption of calcium and 


Bone abnormalities. 
Depressed growth. 




thev have little or no access to 
SQ.ihght. 


phbsphbrus. 




Abnormally high levels of nitrates 
may produce vitamin E defi- 
ciencies. 

Where soils are very low in 
selenium 


Serves as a physiologic! antioxi- 
dant, facilitating the absorption 
arid storage Of vitamin A. Its 
other biochemical roles in the 
ani_maj body appear to be 

related to its amioxidanl 

capability, including the protec- 
tion of vitamin A. 


May result in reproductive problems 
or muscular dystrophy. ' 


'Other vitamins 


B vitamin deficiencies may_be 
evident in poorly, fed and 
unhealthy animals. 

Vitamin K deficiency may occur 
when the dicumarol content of 
hay is excessively high, as when 
moldv sweet cJover hay is fed. 


Vitamin K or K 2 is necessary i n 
the blood clotting mechanism 




Nutrient Requirements 1 


■ -* 

Recommcnbed Allowances 


Practical .Sources 


Comments 


Variable according to 
size, sex. age. aritl 
class i sec Table 22-1 J. 

V i tarn 

A 


Variable according lo_s>ze. sex, 
age ind class (see Table 22-2). 


injectable. 

Stabilized vitamin A. 
Yellow corn. 
Green forages 


Young animals, which have not 
built up vitamin A reserves, are 
more susceptible to a vitamin A 
deficiency than are mature 
animals. 

Injections, often in combination 
with vitamins D and E. provide 
good protection. 


Vitamin 




Sunlight. _ 
Surt-cured hays. 
Irradiated yeast. 
Injectable product. 


Vitamin D should be of little 
concern when goats are main- 
tained on pasture or range. 


Vitamin 




Alpha- tocopherol, added to the 
diet or injected L i nt ra rnu sc u I a rl y . 

Grains are generally high in 
vitamin E 


Most goat rations contain adequate 
amounts of vitamin E 
Hence there is little^ need for 
vitamin E supplementation 


Other 
Vitamins 


The B vitamins are not required in 
the diet of goats with function- 
ing rumens, because the micro- 
organisms synthesize these 
vitamins in adequate amounts. 

Vitamin K j is normally synthe- 
sized in large amounts in jhe 
rumen; ho need for dietary 
supplementation has been 
established. 


Green leafy materials of any kind, 
fresh or dry. are good sources 
of Kj. 




A u.tcd herein, ihe ditltnc 1 1 on 
ally. • here.*-* in recommended 
preceding 


bet*«n ' nutnent requirement*" and "recommended allowance*" »* « follo*vln nu.r.fn, , e 4im«n<n1 LJ HLm^^^ 

allowance* margin* of safety ire provided to compensate for variation, ,n feed composition ertv.ronmeni. and pon.ble loisc* dunnf «on* 






Jr., 7ubU"h»*-6y 
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93613, wlCh Ch« f»ml*iian ot z*m -rublishar. 
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Table 5-3 

Table of Nutrient Requirements 



Daily Nutrient Requirements of Goats" 



Dry Matter per Animal 



Body 

Weight 

(kg) 



Feed Energy 



Crude 
Protein 



TDN 
(g) 



PE 
(Meal) 



ME 
(Meal) 



NE . 
(Meal) 



TP 

AsL_ 



DP 

JtsL_ 



Ca 



p 

Ml 



Vita- 
min A Vita- 
(1000 min D 
IU) IU 



1 kg = 2.0 
Meal ME 



1 kg = 2.4 
Meal ME 



Total 
(kg) 



%of Total 

kgBw (kg) 



Maintenance only (includes stable feeding conditions, minimal activity, arid early pregnancy) 
10 156 0:70 n S7 ma oo u i n n <s a q* 



10 
20 
30 

40 

50 
00 

70 
80 
90 

100 




801 



Maintenance plus low activity ( = 25% increment, intensive management, tropical range and early pregnancy) 
10 199 0.87 0 71 nan 97 id i ri? ri k iao A*** 



10 
20 

3d 

40 

50 
60 

70 
80 
90 

100 



10 

20 
30 

40 

50 
60 

70 
80 
90 



199 
334 
452 

560 

662 
760 

852 
942 
1030 

1114 



239 
400 
543 

672 
795 
912 

1023 

mi 

1236 



%of 
kg BN* 



0:70 


0.57 


,0.32 


22 


15 


n 1 


0.7 


0.4 


84 


0.28 


2,8 


0.24 


2.4 


1.18 


fl 0.9b 


054 


38 


26 


1 


0.7 


07 


144 


0.48 


2.4 


0.40 


2.0 


1.59 


1:30 


0.73 


51 


35 


2 


1.4 


09 


195 


0.65 


2.2 


0.54 


1.8 


1.98 


1.61 


0.91 


63 


43 


2 


1.4 


1.2 


243 


0.81 


2.0 


-» 0.67 


1.7 


2:34 


1.91 


1.08 


75 


51 


3 


2.1 


1.4 


285 


0.95 


1.9 


0:79 


1.6 


2.68 


2.19 


1.23 


86 


59 


3 


2.1 


1.6 


327 


1.09 


1.8 


0.9 i 


1.5 


3.01 


2.45 


1.38 


96 


66 


4 


2.8 


1.8 


369 


123 


1:8 


1.02 


1.5 


3.32 


2.71 


1.53 


106 


73 


4 


2.8 


2.0 


408, 


1.36 


i.7 


1.13 


1.4 


3.63 


2.96 


1.67 


116 


80 


4 


2.8 


2*2 


444 


1.48 


1:6 


1:23 


1.4 


3.93 


3:21 


1:81 


126 


86 


5 


3.5 


2.4 


480 


1.60 


1.6 


1.34 


1.3 



100 



1336 



0.87 


0.71 


0.40 


27 


19 


1 


0.7 


0.5 


108 


0.36 


3:6 


0.30 


3.0 


1.47 


* 1.20 


0.68 


46 


32 


2 


1.4 


0.9 


180 


0.60 


3.0 


0.50 


2.5 


199 


1.62 


0.92 


62 


43 


2 


1.4 


1.2 


243 


0.81 


2.7 


0.67 


2.2 


2.47 


2.02 


1.14 


77 


54 


3 


2.1 


1.5 


303 


1.01 


2.5 


0.84 • 


2J 


2.92 


2.38 


1.34 


91 


63 


4 


2.8 


1.8 


357 


1.19 


2.4 


099 


2.0 


3.35 


2.73 


1.54 


105 


73 


4 


2.8 


2.0 


408 


1.36 


2.3 


1.14 4 


IS 


3.76 


3.07 


1.73 


116 


82 


5 


3.5 


2.3 


462 


S.54 


22 


128 


13 


4.16 


3.39 


1.91 


130 


90 


5 


3.5 


2:6 


510 » 


1.70 


s.r 


1.41 


IS 


4.54 


3.70 


2.09 


142 


99 


6 


4.2 


2.8 


555 


1.85 


2.1 


IM 


1:7 


4.91 


4:01 


2:26 


153 


107 


6 


4.2 


3.0 


600 


2.00 


2.0 


1.67 


1.7 


mediu 


m activity ( 


= 50% increment, 


semiarid rarigelarid, s 


tightly hilly pastures, and early 


pregnancy) 




1.05 


0.86 


0.48 


33 


23 


1 


0.7 


0.6 


129 


Q43 


4.3 


036 


3.6 


1.77 


1.44 


0.81 


55 


38 


2 


14 


11 


216 


0.72 


3.6 


0.60 


3JD 


2.38 


1.95 


1.10 


74 


52 


3 


2.1 


1.5 


294 


0.96 


3.3 


0.81 


2.7 


2.97 


2.42 


1:36 


93 


64 


4 


2.8 


1:8 


363 


121 


3.0 


1.01 


23 


3.51 


2.86 


1.62 


110 


76 


4 


2.8 


2.1 


429 


1.43 


2.9 


1.19 


£4 


4.02 


3.28 


1.84 


126 


87 


5 


35 


2.5 


492 


1.64 


2.7 


1.37 


2-3 


4.52 


3.68 


2.07 


141 


98 


6 


4.2 


2.8 


552 


1.84 


26 


153 


22 


4:98 


' 4:06 


2.30 


156 


108 


6 


4.2 


3.0 


609 


2.03 


2.5 


1.69 


£i 


5.44 


4.44 


2.50 


170 


118 


7 


4.9 


3.3 


666 


222 


2.5 


185 


2.0 


5:90 


4.82 


2.72- 


184 


128 


7 


4.9 


3.6 


723 


2.41 


2.4 


2.01 


2* 
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Table 5-3 \ 

Table of Niittierit Requirements 

Page 2 



Dry Matter per Animal 



BcxK 
Weight TDN 
(kg) ig> 



Feed Energy 



Crude 
Protein 



DE 

(Meal) 



ME 

(Meal) 



NE 

(Meal) 



TP 



DP 



JgJ 



p 

(g) 



Vita- 
min A 

tioob 

IU) 



ViS- 
min D 
10 



1 kg.~£J) 
Meal ME 



1 kg - 2,4 

McaUvlE— 



Total 
(kg) 



%or 

kg BW 



Total 
(kg) 



<*o? 
kgBW 



Maintenance plus high activity ( = 75% increment, arid rangeland. sparse vegetaHon. mountainous pastures, arid early pregnancy) 



10 

0 
JO 

40 
50 
60 

70 
80 
90 



100 



278 
.467 
634 

784 
. 928 
1064 

1194 
1320 
1442 

1559 



1.22 
206 
2.78 

3.46 
4. If) 
4.69 

5.27 
5.81 

6.35 

6:88 



1.00 
1.68 
2.28 

2.82 
3.34 
3.83 

4.29 
4.74 
5.18 

5.62 



0.56 
0.94 
1:28 

1.59 
1.89: 
2.15 

2.42 
2.68 
2.92 

3.17 



38 
64 
87 

108 
128 
146 

165 
182 
198 

215 



26 
45 
60 

75 
S9 
102 

114 

126 
138 

150 



Additional requirements for late pregnancy (for all goat sizes) 
397 1.74 1.42 0.80 82 \,57 



1.4 
1.4 
2.1 

2.8 
3.5 
4.2 

4.2 
4.9 
5.6 

5.6 



1.4 



0.8 
1.3 
1.7 

2.1 

2.5 
2.9 

3.2 
3.6 
3.9 

4.2 



1.1 



Additional requirements for growtVi- 
100 0.44 0.36 

Additional requirements for growth- 
200 0.88 0.72 



150 
252 
342 

423 
501 

576 

642 
711 
777 

843 



213 



0.50 
0:84 
1.14 

1.41 
1.67 
1.92 

2.14 

2:37 
2.59 

2.81 



0:71 



-weight gain at 50 g per day (for aJLgoat sizes) 

0.20 " 14 10 1 0.7. 0.3 54 0.18 

-weight gain at 100 (tper day (for alijfoat sizes) 

0.40 28 20 1 0.7 0.5 108 0.36 



5.0 
4.2 
3.8 

3.5 
3.3 
3.2 

3.0 
3:0 
2.9 

2.8 



0.42 
0.70 
0.95 

1:18 
1.39 
1.60 

1.79 
1.98 
2.16 



2.34 



0.59 



0.15 



0.30 



4.2 

3.5 
32 

3.0 
2.7 
2.7 

2.6 
2.5 
2.4 

2.3 



Additional requirements for growth- 
300 1,32 1 08 



-weight gain at 150 g per day (for all goat sizes) 
0.60 * 42 30 2 1.4 0.8 



162 



0:54 



Additional requirements for milk production per kg at different fat percentages (including requirements for nuning 
triplet kids at the respective milk production level) 



0.45 
single, twin < 



(% Fat) 
2.5 
3.0 
3.5 

4:0 
4.5 
5.0 

5.5 
HO 



333 
337 
342 

346 
351 
356 

360 
365 



1.47 
1.49 
151^ 

153 
1.55 
1.57 
1.59 
1.61 



1.20 
1.21 

1.23 

1.25 
1:26 
1.28 
1.29 
1.31 



0:68 
0.68 
0.69 

0.70 
0:71 
0.72 
0.73 
0.74 



59 
64 
68 

72 
77 
82 
86 
90 



42 
45 
48 

51 
54 

57 
60 

63 



% 
2 
2 

3 
3 
3 
3 
3 



1.4 

1.4 
1.4 

2.1 
2.1 
2.1 
2.1 
2.1 



38 
3.8 
3.8 

3.8 
3.8 
3.8 

3.3 
3.8 



760 
760 
760 

760 
760 
760 

760 
760 



Additional requirements for mohair production by Angora at different production levels 
Annual 

Fleece * 

Yield ; 

(kg) 

2 
4 

6 
8 



16 


007 


006 


0.03 


9 


6 


.34 


0.15 


0.12 


0:07 


17 


12 


50 


0.22 


0.18 


0.10 


26 


18 


66 • 


029 


0:24 


0.14 


34 


24 



° Definitions of tertns arid equations used are in Chapter 2. 



f ro- . Muertaae ««qulr«— nf of Goat* ♦ Th« ^clonal ^««rch Council. 
Ac*d*«y of Sdanc* Prtti, 1941. 
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Table 5-A 

Ration Formulation and Examples of Typical Rations 



1. EXAMPLE RATIONS FOR MAINTENANCE 

A For a 30 kg goat in tropical areas in a nonproduc- 
tive state with maintenance oniy a nd minimal activity. 

foul Requirements (from Table 1): 1,59 Meal DE/day 

51:0 g TP/day 

Ration 



dm- basis 



As-fed basis 



Feeds 



Amount de it 
(g) (Meal) (g) 



DM 

(%) 



Amount % of 
(g) radon 



Chickpea 




(Gram), 




straw 


; 620 


Alfiilfc, 




fcsh 


95 


Total 


715 



1.36 33 



0.23 
1.59 



19 
52 



26 * 



681 

365 
1,046 



65 

35 
100 



Composition of ration: de = 2.22 Mcal/kg dm 



Levels/ intake (dm): 



tp = 7.3% of DM 
2:4% of body weight 



B. Fora50 kg goat in tropical areas in a nonproduc- 
tive state with maintenance only and minimal activity- 

Toted Requirement (from Table 1)* 2.34 NJcal DE/day 

75 g TP/day 

Ration 



dm basis 



As~fe< 



Feeds 



Amount DE tp 
(g) (Meal) (g) 



DM 

_(%)_ 



Amount % of 
(g) ration 



Wheat straw \^716 " 
Alexandrian 

<3over 

(Berseem), 

fresh 333 

Total 1,049 



1.40 26 89 



0.94 
2.34 



56 18 
82 — 



804 



1.850 
2,654 



30 



70 
100 



Composition of ration: de = 2.23 Mcal/kg DM 

tp « 7.8% of dm 
bevel of intake (dm): 2.1% of body weight 



2. EXAMPLE RATIONS FOR LIVEWEICHT CAIN 

A. For a 20 kg growing animal with minimal body 
activity gaining 50 g per day. 

Total Requirements (from Table 1) 



Maintenance 
Growth 
Total 




1.18 Meal DE/day 

0.44 

1.62 


38 g TP/day 
14 

52 


Ration 












DM-basis 




As-fed basis 


Feeds 


Amount 

IgJ 


DE TP 

(Meal) (g) 


DM 

(%) 


Amount % of 
(.g; ration 


Alfalfa _hay L 
. full bloom 
Corn grain 
Total 


80 
360 
445 


0.19 14 
1.44 38 
1.66 52 


19 

87 


88 18 
414 82 
502 100 









Composition of ration: 
Level of intake (dm): 



de « 3.73 Mcal/kg dm 

TP = 1 L7% Of DM 

2.2% of body weight 



B. For <* 3D kg growing goat with minimal body 
activity gaining J50 g per day: 
Total Requirements (from table 1) 

Maintenance 159 Meal bE/day 51 g TP/day 

Growth 132 42 

Total ■ 2.91 93 

Ration 



dm basis 



As-fed basis 



Feeds 



Amount DE TP 

(g) (Meal) (g) 



DM 

(%) 



Amount 

(g) " 



%.of 
ration 



Chickpea 
- straw - 


500 


i.ib 


26 


91 


549 


51 


Corn grain 


400 


160 


42 


87 


460 


42 


Liaseed 










- _72 


7 


Oil meal 


65 


0.23 


25 


90 


Total 


965 


2.93 


93 




1,081 


100 



Composition of ration: 
bevel of intake (dm): 



de « 3:03 Mcal/kg dm 
tp = 9.6% of DM 
3.2% of body weight 
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Table 5-4 

( Ration Formulation and Examples of Typical Rations 

Page 2 

3. EXAMPLE RATIONS FOR PREGNANT DOES 

A. For a 30 kg doe in late gestation and having 
minimal activity. 

Total Requirements (from Table 1) 



Maintenance 
Pregnancy 
Total 



1.59 Meal deA1.iv 

1.74 

3:33 



51 g TP/clay 
56 
107 



4 EXAMPLE RATIONS FOR LACTATiNG DOES 

A: For a 30 kg doe producing ikgof milk testing 4% 
fat and having minimal activity. 

Total Requirements (from Table 1) 



Maintenance 
Lactation 
Total 



159 Meal DE/day 
1.53 

3.12 . 



51 g TP/day 
72 
123 



Ration 



Ration 



has 



As-fed basis 



Feeds 



Amount de tp 
(g) (Meal) (k) 



DM 

(%) 



Amount 
(g) 



% of 
ration 



Wheat straw 500 0.98 18 89 562 25 

Oat silage 365 1:00 35 30 1;216 55 

Barlev grain 400 1 44 53 90 444 20 

Total 1,265 3.42 106 — 2,222 100 



Composition of ration: de = 2.70 Mcal/kg dm 

tp = 8.4% of DM 
.Level of intake (dm): 4.2% of body weight 

8. For a 40 kg doe in late gestation and with mini- 
mat activity. 

Total Requirements (from Table 1) 



Maintenance 
Pregnancy 
Total 




1.98 Meal 

1:74 

3.72 


DE/day 63 g TP/day 
56 
119 


Ration 










dm basis 




As-fed basis 




Amount 


DE TP 


dm Amount % of 


Feeds 


(g) 


(Meal) (g) 


(%) (g) ration 



Jbhrisongrass 














Hay. ma- 














< Hire 


960 


2.36 


91 


91 


1,055 


73 


Sorghum 












27 


— grain 


350 


. 1.35 


40 




393 


Total 


1.310 


3.71 


131 




1,448 


100 



Composition of ration : b£ = 2.83 Meal/ kg dm 

TP = 10.07c of DM 

Level of intake (dm): 3.3% oF body weight 





dm basis 






As-fed basis 






Amount 


DE 


TP. 


DM 


Amount 


%of 


Feeds 


(g) 


(Meal) (g) 


(%) 


(g) 


ration 


Alexandrian 














clover 














(Berseem); 














hay 


500 


1:42 


76 


88 


568 


49 


Molasses, 














cane 


200 


0.70 


12 


74 


270 


23 


Cassava, 












21 


chips 


200 


0.79 


7 


81 


247 


Peanut Oil- 














meal 


' 60 


0.21 


31 


92 


65 


7 


Total 


960 


3.12 


126 




1,150 


100 



Composition of ration: de = 3.25 Mcal/kg dm 

TP = 13.1% of DM 

Level of intake (dm): 3.2% of body weight 

B. For a 70 kg goat producing 5 kg of milk testing 
3.5% fat and with minimal activity: 

Total Requirements (from Table 1) 

^-Q — - 



Maintenance 
Lactation 
Total 



3.01 McaT*>E/day 
-7.55 ' 
1056 



96 g TP/clay 
340 
436 



Ration 



dm bajis 



As-fed basis - 



Feeds 



Amount de tp 
(g) _ _ (Me al) (gj 



DM 

(%) 



Amount % of 
(g) ration 



Com silage; 














dough 












60 


stage 


1.000 


2.92 


77 


27 


3,704 


Alfalfa hay. 














full bloom 


500 


1.18 


85 


"91 


— 549 


— 9 


Com grain 


1;365 


5.45 


145 


87 


1.569 


* 26 


Soybean - 














oil meal 


280 


1.09 


130 


90 


311 


5 


TpiaL 


3,145 


10.64 


437 




6.133 


100 



Composition of ration: de = 3,3S_Mcal/kg dm 

TP = 13.9% 6f DM 

Level of intake (dm): 4.5% of body weight 
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Table 5-5 

Ration Fbrmulatibri arid Examples 
Page 3 

• . . 

C. For a 60 kU goat producing 6 kj* of tniik 
3.5*3 fat and hdvim level of activity. 

Total requirements (from table ij 



of Typical Rations 



Maintenance 
Lactation . 
Total 



3.35 Steal b£/clay 
9.06 

12.41 



105 g Tp/day 

408 

513 



Ration . 

~ ~" PM basis- As-fed basis 

/mount de tp dm Amount 
Feeds Jgj (Meal) fc) (g) 

Mixed grass 

hav -500 1.30 38 89 562 

Com' grain" 1.7(H) 6;78 180 87 1,954 
255?_prpteiii 

supple- _ 

niertt 1.2(H) 4.40 300 85 1,412 

Total 3.4(X) 1248 51 8 — 3,928 

Composition of ration: de « 3.67 Mcal/kg dm 

TP ~ 15.2% Of DM 

Level of intake (dm): 5.79c of body weight 



.% of 
ration 



14 

50 



36 
100 



EXAMPLE.JIATIONS FOR ANGORA GOATS 

A. For a 50 kg nonpregnant, npnlactatjng doe hnv-_ 
ing medium activity and irodacing mohair at a rate of 
4 kg per year: .<> 
Total Requirements (from Table 1) 



Maintenance 
Mohair 
Total 


2.38 Meal DE/day 74 g TP/day 
0.15 17 
2.53 91 


Ration 


* 






DM basis 


As-fed basis 


Feeds 


Amount D*l TP 
(gj (Meal) (g) 


dm Amount % of 
(%) (g) radon 



johnsongrass . __ 

hay 600 
Sorghum 

grain 

Cottonseed 

oilmeaJ 

Total 



252 

34 
886 



1.44 

0:97 

0.13 
2.54 



46 

29 

16 
91 



91 
89 
90 



659 

283 

-38 
980 



67 

29 

.4 
100 



Composition of ration: de = 2,87 Mcal/kg dm 

TP = 10.3% Of DM 

bevel of intake (dm): 3.0% of body weight 

B. For a 2D kg goat kid gaining 100 g/day t having 
low body activity and producing mohair at a rate of 2 kg 
per year: 

Total Requirements (from Table i) 



Maintenance 
Growth 
Mohair 
Total 



1.47 Meal bis/day 

0.88 

0.07 

2:42 



46 g Tp/day 
28 
9 
83 



Ration. 



dm basts 



As-fed basis' 



Feeds 



Amount_DE tp 
(g) (Meal) (g) 



DM 

(%) 



Amount %_of 
(g) radon 



Alfalfa hay, 








91 


mature 


250 


0.59 


33 


Com grain 


441 


1:76 


47 


87 


Molasses, 










cane. 


50 


0.17 


3 


74 


Total 


741 


2.52 


83 





275 
507 

68 
850 



Composition of ration: de - 3.40 Mcal/kg dm 

TP - 11.2% of DM 

fccvel of intake (dm): 3.7% of body weight 



32 
60 

8 
100 
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Ration Formaiatton and Examples of Typical Rations 
Pa^e 4 : . 



C: For a 40 kg pregnant doe having low body activ- 
ity and producing mohair at a rate of 6 kg per year. 

Total Requirements (from Table 1) 



Maintenance 


2.47 Meal oil/day 


77 g tr/day 


t*regnancy 


1.74 


56 


Mohair 


0.22 


26 


Total 


4.43 


159 



Ration 

dm b a ais — — As - fed b asis - 
Amount dc - TP dm Amount % of 

Fee<ls Ig)_ (Meal) (g) (%) (g) ration 

Alfalfa hay, 

mature 700 1.66 93 91 769 48 

Com pain 630 2.51 67 87 724 46 

Molasses, — 

cane 75 0.26 4 74 101 6 

Total 1,405 4.43 164 — 1,594 100 

Composition of ration: de = 3:15 Mcal/kg dm 

tp_= 11.7% of dm 
Level of intake (dm): 3.5% of body weight 



D. For d 30 kg doe having high body activity, nurs- 
ing ut the rate of i kg of milk production. of 4% fat per 
day, and producing mohair at a rate of 4 kg per year. 

Total Requirements (from Table 1) 









Maintenance 


2.78 Meat DE/day 


T4 g TPrday 


Lactation 


1.53 


72 


Mohair 


0.07 


9 


Total 


4.38 


— 4** 



Ration 



dm basis 



As-fed basis- 



Amount dr TP dm Amount % of 



Feeds 


(8) 


(Meal) (g) 


(%) 


(*) 


radon 


Johnson grass 














nay 


400 


0.98 


30 


91 


440 


28 


Alfclfchay. 














mature 


400 


0.95 


53 


91 


440 


28 


Corn grain 


600 


239 


64 


87 


690 


42 


Cottonseed 














oilmeal 


20 


0.06 


9 


91 


-22 


_2 


total 


1.420 


4.40 


156 




1,592 


100 



Composition of ratiori: 
Level of intake (dm): 



de a 3.1 Mcai/kg DM 

tpI- 11.0% of dm 
4.7% of body weight 



6.. OTHER EXAMPLE RATIONS FOR COATS IN 
TEMPERATE AND TROPICAL REGIONS AND FOR 
ANGORA Cf)ATS 

A. Temperate regions l 

Does: pregnant or dry 

Ex_arnple_ j. 

pasture, plus good mixed hay and 
__0.5 kg of a 16% protein supplement 
Example 2: 

0.5 kg silage 

0.5 kg mixed hay 

0 3 kg beet_pujp 

0.5 kg 16%T>rotein supplement 
Example 3: 

1.0 kg beets 

0.5 kg alfalfa hay 

0.5 kg beet pujp^ 

6.5 kg 16% protein supplement 

Does: lactating 
Example 1: 

1-5 kg clover hay ; 

2.0 kg 14% protein supplement 
Example 2: 

1.5 kg grass legume hay - 

2.5 *g 16% prbter.i supplement 
Exa._npleJh 

0.5 kg mixed hay 

2,5 kg corn silage 

2.0 kg 18% protein supplement 
Example 4: 

3 Q kg roots, beets, carrots, steamed potatoes 

1.5 kg mixed hay 

0.25 kg beet. pulp 

0.5 kg oats straw 

1.0 kg_14% protein supplement 

Example 5^ . 

2.0-4.0 tg_ green i chop, J>asture , 
1:5 kg sugar beet leaf silage 
0.5 kg alfalfa hay 

P-7 be* t pulp ^ 

0.45 kg 14% protein supplement 

V 

Kids: nursing _ . 

Colostrum oh the 1st day, 0.25 to 1.0 kg milk 2 to 3. 
times a day according to size for six to nine- weeks, 
plus 16% protein^ sypp!*' ™ c n*..^nsisting of j^wrse 
grain , steamed roj led. corn, _ patSj_ bartey , pel leted 
alfalfa leaf meal, molasses (not more than 10%), and 
grass hays ad libitum 

Kids: weaned and yearlings 
Good mixed hay ad libitum, phs_0.25 to 0775 kg of 
16% protein supplement consisting of coarse grain 
mixtures arid pasture 

Bucks: breeding 

(out of season) 

Good hays ad libitum and pasture 
(in season) ._ 

0.5 to 1.0 kg of a 14% protein supplement, plus 

mineral supplementation and salt, plus good hays and 

pasture 
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table 5-4 

Ration Formulation and Examples of Typical Rations 
Page. 5 



B. Tropical regions j. 

Poitweaning growth and meat production: 
Example 1 (India): 
50% cereal siraw 
30% com grain 

20% Alexandrian clover (Berieeriij. gre»?n 
Example 2 (India): 

40% cereal straw 

30% oat silage _ 

25:5% com grain . 

4.5%-liriseed oilmeal 
Example 3 (Nigeria): 

79.3% cassava flour 

15.2% molasses 

5.5% urea 

Pregnant doe_(Iridia): 
40% cereal straw 

30% oat silage 

23,5% barley grain _ 
6 5% peanut oilmeal 

Sivpic^r^^--^!-^ produc^ 0 " pasriire): 
Example i (India): 
45% com grain 

35*% Alexandrian clover, (Berseem) 
20% cereal straw 
Example 2 JWest Indies): 
34% cc«onut_mejJ_cake * 
20% wheat middlings* 
20% molasses 
15% citpiis meal 

10%^qyljean oilmeal c 

1% mineral, mix 

Exarapie 3 (Malaysia): 

40% wheat flour 

34% rice bran 

12% peanut oilmeal 

10% coconut meal cake 

2% molasses 
— 2% mineral- mix 
Example 4 {Mexico): 

44% sorghum grain 

37% com grain 

10% soybean oilmeal 

6% molasses 
• 1% urea 

2% salt and mineral mix 



7; EXAMPLE PROTEIN SUPPLEMENTS (PERCENT 
OF RATION) • „ 

Total protein content 



- / 


14% 


16% 


18% 




37 


35 


32 


Oats grain/ 


37 


35 


32 


Wheat bran 


16 « 


14 


15 


Oilmeal, soybean, linseed 


9_ 


15 _ 


20 


Dicalcium phosphate 


0 5 


03 


0.5 


Trace mineral salt 


0.5 


0.5 


0.5 


Total 


100 


100 


100 



C. Angora goats 

Growing kids and yearlings: 

32% alfalfa hay 

28% cottonseed hulls 

18% sorghum grain 

8% barley grain 

6% molasses^ 

6% cottonseed oilmeal 

2% salt and mineral mix 

Lactatiiig does: 
47% alfalfa hay 
20% cotto^seedjhulls 
15% sorghum grain 
8% barley grain 
6% molasses _ __ 
2% cottonseed oilmeal 
2% salt and mineral mix 
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GGAT MANAGEMENT 



Determining the Weight of Goats 

. . i . 

Determining a goat's weight by measuring, its lie art girth (chest) is ah 
important technique for the volunteer who will be working in the field with 
goats . Being able to determine the weight of a goat is : important as shown 
in the following examples • : ^ : 

1 . Most medications for goats give the dosage in terms of ing. per pound of 
body weight. Often it would hot be possible to know the needed dosage 
for a goat without knowing its body weight. - 

2. In order for the volunteer to know the value of a goat (for purposes of 
buying and selling) you mus r know the weight in order to determine a 
]>rice per pound. Without knowing the weight of the goat and the local 

' price it would be easy for a trader to take advantage of the volun- 
teer. 

3. In or^r to determine weight gain over a period of time of a goat, the 
volunteer will need to know this technique since scales. for animals may 
not be a common item locally. This knowledge of weight gain is impor- 
tant because it provides inform3£|gn about' the net result of management 
and feeding practices. 

Measuring the heartgirth is a simple procedure. trie first step is to 
restrain the goat. You can wedge the gbat tightly against a fence or re- 
strain it in the easiest manner possible' and then use a tape measure to 
measure its chest' directly behind the forelegs. The circumference of the 
chest ? ( in inches) can then be located on the chart which will give you the 
corresponding weight of the goat. - 



^afele 5-5 * 

Weight Chart for Goats 



Itt"ch«< around h«aart ftfcyth ?otmda 



' / 





4.5 


- - 

10.75 


5 


11.25 


5.5 


11.75 


6 


12.25 


6.5 


12.75 


7 


13.25 


8 


13.75 


9 


1U.25 


10 


1U.75 


ii 


15.25 


12 


15.75 


13 


16.25 


• * 


' 16.75 


17 


17.25 


19 

• ✓ 


17.75 


21 


18.25 


23 


18.75 * 




13.25 


27 


19 .75 


29 


20.25 




20.75 


33 


21 .25 


35 


21.75 


37 


22.25 


39 * 


22.75 


42 


N ' 23.25 


45 


23.75 


ua 


2l*i25 


51 


24.75 


5U 


25.25 


57 


25.75 


6b 


26.25 


63 


26.75 


66 


27.25 


69: 


27.75 . 


72 


28.25 * 


7S 


23.75 


78. 


25.25 


81 


29.75 


au 


- > 30.25 


87 


30.75 


90 


31,25 


; 9° 


31.75 


97 


32.25 


- 10t 


32.75 


105 


33.2J 


ItQ 


3fc5 


12§ 
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Determining the Age of Goafcs^ 



It should be recognized that there is considerable variation in 
individual animals and the teeth are. only a rough guide as to actual age. 

Goats have eight front teeth on the lower front jaw. These teeth are 
'small and sharp in animals less than one year of age. At about one , ye ar_, 
the center pair of teech will drop put and are replaced by two large perma- 
nent teeth. At about the 24th month, two more large front teech appear, one 
on each side of the Jirst two yearling teeth. The three to four year old 
has six permanent teeth, two more than the two year old and these come in 
one on each side of the two year bid teeth. The four to five year olds ha^ 
a complete set of eight permanent teethi After this age, the approximate 
age can be told by the amount of wear in the" front teeth. As the animal 
gets older, the teeth spread, apart and finally become loose and some drop 
out*. At this age, the animal begins to lose its usefulness as a grazing 
animal. It may be kept on and fed specially prepared feeds, .if the animal 
is still capable of reproduction < 



Illustration 5t 2 




FIRST YEAR 



Yearling 
5EC0KD .YEAR 




f, Two -year -old 
THIRD YEAR 





FOURTH YEAR 



Four-year-blti 
FIFTH YEAR 



Being able to determine the age of the goat by examining the teeth is 
an important skill for the volunteer. Knowing the age of the goat is 
important because the age of the. animal will affect decisions the volunteer 
makes about : 

1; Buying and selling 

2. Production concerns 

3. Diet and breeding 
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Castration 



Castration of buck (male kids) .should occur within the first month of 
life. Bucks that are to be raised for meat arid riot kept for breeding pur- 
poses need to be castrated. Castration early in life minimizes the stress 
placed bri the young buck and allows the buck to recover ^re quickly with a 
reduced chance of infection. Depending on the cultural practices of your 
area, a local farmer may also practice disbudding (removal of the horn) at 
the same 'time they castrate. Avoid the cold and damp days for castrating 
young bucks and, if possible, provide dry bedding for a few days. Cultural 
practices will vary in different countries concerning cas tration; but some 
cultures prefer meat of castrated bucks to uncastrated because it has less 
of a "gamy" or wild flavor. 

Young goats can be castrated without anesthesia. To castrate, you cut 
off the bottom third of the scrotum sack with a sharpjcnife. This should be 
proceeded by washing of the scrotum if it is dirty. Then place pressure bri 
the testicles (one at a time) above the cut arid force the testicle but of 
the end of the scrotum. Grasp the testicle, pull it out of the scrotum, and 
then with a sharp knife or scissors, cut the connecting tissue thus removing 
the testicle. Repeat this procedure on the second testicle. Then apply a 
disinfectant such as iodine or alcohol to the wound. Continue to check on 
the buck for 2 or 3 days following the castration for signs of infection. 

If possible* give a shot of tetanus antitoxin (150 to 200 i.u.) after 

castration. _ If an* infection occurs, use a disinfectant to recleanse the 
wound arid 3 if necessary, give an injection of an antibiotic. If screwworms 
are a problem in the area, ybU can apply an insecticide such as Lindane when 
mixed in a commercial ointment or simply apply a heavy petroleum grease to 
the wound • 

Hoof Trimming 

Trimming of hooves is a very important skill* Hooves of goat a that are 
allowed to become overgrown can cr *ippl e tn ^_S oa t- It is an inexpensive 
practice since it involves nothing more than time and a sharp knife. Also > 
goats will not thrive or ( gain weight if their feet are neglected. 

For goats being raised on rocky ground and al lowed to roam free* you 
rarely, if ever, need to trim their hooves because they continually grind 
them down. However , for goats raised on soft soil or in confinement , you 
will need to trim their hooves regularly. 



The hoof has no feeling and trimming a hoof can be compared to trimming 
fingernails. The goat will feel no pain if you do. the work properly. The 
idea is to trim away all the excess thereby providing a flat underside to 

the hoof for the goat to walk bri. One, large, sharp knife is ail that^a 

needed. Start by trimming away the obvious excess and continue to trim un- 
til the bottom of the hoof is flat. When the hoof appears pinkish, rather 
than white, at the point you are cutting you have gone deep enough. It is a 
technique that requires practice «in order to be proficient . 
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Iji j e c t to a Site & 



The following abbreviations are for the corresponding type of injection 
and the site on the goat as shown in the illustrations. 

I.M. ( Intro-muscular) - injected deep, within a major muscle mass;, for exam- 
ple, deep within the hind leg orin the big muscles on the shoulder. Should 
be given with a 18 gauge, 1" or 1-1/2" needle pointed straight into the 
muscle. Before injecting the drug always withdraw bh the syringe plunger, 
to make sure you have hot hit a blood vessel. 

S.Q. (Sub Cutaneous) - injected under base skin on the goat, usually in the 
two areas shown oh the neck and behind the shoulder. Usually a 1/2" to 1" 
needle is used and inserted at an angle through the skin. t Best to pick up 
the skin with your fingers before inserting the needle and point the needle 
away from your fingers, so that you do not stick yourself ; 

I .V. ( Intravenous ) -irij ected within a vein, usually the jugular or neck 
vein as outlined on the illustration. This procedure takes some skill and 
practice; become thoroughly familiar with the method bef are using. The vein 
must be blocked with -one hand near the shoulder to enlarge the vein and make 
it visible. Usually a 1-1/2", 18 gauge needle is used for I.V. injections • 
All I.V. injections should be given slowly, us ^ n ^ ov ^-y products specifically 
approved for this method. The heart should be closely monitored as heart 
block may occur. 



I. P. (Intraperitoneal) - injected in the highflarik into the abdomen hear 
the area of the paunch or rumen (large part of stomach).. This technique is 
hot commonly used and should be avoided, if possible. 

Intramammary - injected within the ipilfc gland — into the end of the teat 
through the natural ope hi tig in tfie ehd. Always wash the teat ertd with soap 
arid water arid wipe it with alcohol before injections into the gland. Use 
only blunt teat infusion needles or "thrbw-away" mastitis medicine applica- 
tors — unclean material entering the teat will cause mastitis; 

Goats often fight and removal of kids' horns ( fisbudding) is very 
effective irl preventing injuries; Horns can be removed easily and safely 
when the kid is less than 3 weeks old. De-scenting of males also can be 
done at the same time. This will reduce the amount of unpleasant odor from 
mature bucks • 

To remove horns, you will need a steel pipe (3/4" inside diameter) 
about 18" long. Pat a wooden handle on one end so that you can hand le it 
when it is heated. Then clip the hair from the horn buds and wash and dry 
the area. The pipe should be heated red hot by whatever means is convenient 
and the skin around the buds burned as shown in the diagram. The buds 
should be burned until they can be scraped off — to prevent regrowth. 

Removal can be done without anesthesia on very young kids. If anes- 
thesia is desired , consult a veterinarian. Each icid should receive 150 to 
200 International Units of tetanus antitoxin (T.A.T.) at the time disbudding 
is done; Also apply an antibiotic powder to the wound and in areas where 
scfewworms occur, always apply an insecticide or fly repellent; 
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Illustration 5-4 
Intramammary 




Opening in end of teat 
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Illustration 5-5 
Disbudding and De-sceriting 

HORN BUDS 
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-^— Restraint gnd_fe the ring . 

I lias t ration 5-7 




A rope halter of this _typ_e js _very convenient to Use about the 
barn and goat yard. 



The rope halter shown in the above illustration is_ an inexpensive and 
ieasy way of' controlling goats. It also provides control of the goat in a 
way that will hot injure the goat* If goats are being raised in your area 
be sure to check out how local farmers restrain their animals. A simple 
halter like this can be made from 5 feet of 1/4 inch rope and brie metal 
ring; It is not a good idea to leave a halter on a goat while grazing; they 
are to be used only while handling the goat; 

Tethering may or may not be a practice in your country with goats • It 
is one way of pasturing goats that assures the farmer that the goat will riot 
wander off or eat forage (such as gardens or crops) that the farmer does riot 
wish to be eaten. However, it also sets the goat up for attack by preda- 
tors. % r ^ ermo ? e > _i f t * ie goat is not staked properly, it can become wrap- 
ped up in the tether or around a tree; While it is necessary that the goat 
be allowed access to both shade and water while tethered , be careful not to 
stake the goat so close that it can wrap itself around the tree. It is a 
good idea, if possible, to use a chain tether (so the goat can not chew 
through it) and to place a swivel on both ends of the chain. 
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Bloat is caused by cattle arid goats eating coo raoch^freshi gre§n» syc- 
culent grasses and legumes after being on a diet of dry feed. At the begin- 
ning of tie rainy season, when the grasses are growing quickly, goats may 
overeat after being on a maintenance diet during the dry season and bloat. 
Bloat is an excessive accumulation of gas in the rumen and reticulum result- 
ing in dimension. This gas becomes trapped in numerous, tiny bubbles which 
the goat can not belch away. Bloat is a serious condition which can kill, 
the goat if left untreated,' however, proper management should be used to 
prevent the condition in the first place. 

'• if you see that one of your 'goats is bloated from too much fresh green 
feed, there are two things you can do to treat the condition. The obvious 
symptoms for bloat are swelling of the entire stomach, ^arti^ularlyon the 
left side. The animal will be in obvious pain. To treat this. first, 
elevate the front feet of the goat on a box or block of wood and then use 
cfe drench bottle (shown on the opposite page) to K^-g^J^ doef ' 
table (oalm peanut, or soybeah) oil to the goat. If this treatment noes 
not relievl'tne condition, then you can try (in extr.eme c.ses o ) punctur- 
ing the stomach to relieve the gas pressure. A sharp, st "ilepocketknire _ 
can be used to make an incision midway between the last rib and the pointy of 

L.du l>c «- _ _____ j.,.---, x _. »- ^ ^-i i ^ <-i,ka riT- et-y-auj SllOuld 



can be v use a to matte an iu^i^j-w - - - - -- --- ~a 

the hip at the peak of the distended flank. A sterile tube or straw should 
then le inserted into the incision to allow the gas to escape. Treat the 
wound with a disinfectant and watch the goat for signs of infection. Remem- 



ber this is a technique you use only in extreme cases, and you should not 
try' it without supervision of someone who is familiar with the technique if 
you are not . 
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Illustration 5-8 

Bottle and Hose and Dose Syringe 





Dose Syringe - 
for giving liquid to goafs 



Slide hose over bottleneck 
to use as a drench bottle 
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REPRODUCTION 



Estrgs (heat) 



the occurance_bf estrus for goats of tropical breeds and being reared 
in the tropics follows different patterns than for temperate breeds being 
f ais^d—i^-tOie^ nprt h^r n latitudes. In temperate climates , the temperate^ 
breeds (Toggenburgs , Sane eri^~ e tc. )^ cotiE Jn to heat in the fall and early 
winter and then give birth, in the spring. Tropical breeds raised in the 
tropics can enter estrus at any mouth of the year. However, there is- some _ 
evidence to indicate that different tropical breeds of goats are more prone 
to "kidding during the rainy season when more forage is available. It seems 
that the most important factor in determining whether a jbat. is a seasonal 
breeder or not is the particular breed of the goat, rather than environ- 
mental factors. 

Estrus occurs in a cycle of 18 to 21 days with the estrus duration 
being 24 to 36 hours. During this 24 to 36 hour period, the doe will mate 
with a buck. Ovulation tends to occur towards the end of the "standing 
heat" period in the doe so it is best to wait at least 12 hours after you 
detect the doer's heat before breeding her. In order' to increase the chance 
of twins or triplets being born it is good to mate the doe twice. The 
second mating should occur 24 hours after the first mating. If the doe does 
not conceive she will return to standing heat in 21 days (this number of 
days T varies depending on the individual doe, her breed, the climate, and her 
diet). Although it is possible to breed does as early as 4 months of age, 
it is preferable to let the doe reach 7 or 8 months of age before breeding. 
This gives the doe time to grow in size and times the kidding with her first 
birthday* The main reason to wait for the doe to reach 7 or 8 months before 
breeding is' that she will produce healthier kids and be better prepared to 
produce milk because her age will allow her to withstand the stress better. 



Breeding 

i Indications of estrus or heat in the doe: 

— Mi Iking does will produce less milk. 

— Loss of appetite , nervousness , arid bleating . 

— Swollen genitals and a slight mucuous discharge. 

If the doe has these signs, then it is time to place her with a buck. 
Breeding is quick and requires no assistance from the farmer or you. - After 
breeding, it is a good idea to separate them again . Goats should be mated 
in the cool of the morning and evening and not during the heat of the day. 
High temperatures reduce libido and lower fertility rates. In free ranging 
conditions where you have no control ovar the goats movements you will not 
have any control over breeding. Nutrition (the diet of the doe) and the 
temperature and humidity all affect conception. 



Gestation 



Goats have an approximately 150 day gestation. Nutrition is especially 
critical during gestation and the doe should receive supplemental feed if 
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possible . However - % do hot overfeed t ha _ doe to the point where, she is becom- 
ing., fat because._d fat doe will have difficulty freshening. Milking does 
will eventually go dry as the firpsl. ^nirig date approaches. A 12% CP. 
supplemental ration is good for the doe; 

Freshening or Kidding . 

Freshening or kidding is the act of a goat giving birth. The following < 
are ind: cations that the doe is about to kid: 



— Reddening and swelling of the ^uiva 



— Enlargement of the udder as milk is being— produced 
. — A vaginal discharge of mucous 

— Increased restlessness ^ bleating^ 

- 0 

Does will deliver without any assistance from humans 99% of the time. 
However, there are precautionary steps you can take to protect the health of 
the doe and the kid(sj. They include: 

— Provide fresh bedding for the doe and generally clean the pen. 
Goats left in the pastures to forage may kid alone, which is O.K. 

— If the doe is to be penned make sure that she is alone. 



— Remove all feed and water from the doe's pen during kidding. 

— Make sure that the doe delivers the placenta after the birth. 

— Dip the navel cord of the newborn kid in iodine to prevent 
infections • 

— Keep the newborn kids away from cold and drafts. 

Problem Deliveries 

Volunteers without previous experience in assisting gbatb with kidding 
may find themselves lost when the goat does hot have a normal kidding. Do 
not try to be a veterinarian when complications arise. Try to havi someone 
on hand for the kidding with experience. The procedures listod below 
require practice and someone with experience • 

Breech Deliveries 

A* b_r e ech de 1 i very ca h be cur whe h t he fci d is hot in a no nnal pbsi t id h 

for birth ^ or the doe has a small or injured pelvis, or when a kid is very 
large : 




Procedures for a breech delivery: 

1. Wash fhe doe's vulva with warm water and a mild soap. 

2. Scrub the hands and forearms as well, with a germicidal soap if 
possible. 

3. Use either a mild soap or mineral oil as a lubricant on your hands arid 
then* very gently, enter the vagina with one hand. 

4. Feeling^around inside the birth canal try to locate the kid arid then 
move it around so that at least one front leg and the head r ^re in the 
birth canal, if you can locate bufch front legs— even better. When the 
kid is in position, with both front legs and the head in the birth 
canal, wait for the doe to have a contraction and then with a gentle 
but firm pull bring the kid on out. You can use a small cord, to tie 
around the front legs to make it easier to pull the kid out. Pull only 
with' your hards and do not use any mechanical devise for leverage 
because you may injure -the doe. 

5. When the kid has been delivered, remove the membranes from the nostrils 
so that the kid can breathe. Remove any excess mucous -from the nos 
trils. Do not attempt mouth to mouth or mouth to nose resuscitation 
because of the possibility of disease transfer. 

6. If the L d is breathing properly, then dip the navel and umbilical cord 
in iodine to avoid bacterial infection. 

fi jj ____ __ __ - 

7. Leave the kid with the doe for her to lick it arid dry it off. Make 
sure that it can stand alone and that if nurses within 3 to 6 hours. 
Make sure the kid gets several nursings of colostrum, in the first 24 
hours. Keep the kid away from the damp arid cold. 




The illustrations below show a normal presentation for birtrh^^r~T~ 
presentations that may produce problem deliveries that requiri someone to 
assist the doe by altering the position of the kid, y x 



■ 1 




One foreleg: back 
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Lactation (milk production) will bcur in almost all does ^after they 
freshen. For the farmer raising the goat he has^ two choices about what to 
do with the milk. Either he can allow the doe . to^narse the kid and use the 
milk for production of kids (more meat) or the farmer can remove the kid and 
milk the doe to provide the. milk for humans. The farmer 's decision. on which 
tb do will be based oh his ^reason for having goats. Are the goats being 
raised at the subsistence level for meat, milk, leather, and /or mohair or is 
the farmer at a higher level of" production and raising goats for milk? 

A A commonly asked question is-: How much milk will a goat produce? The 
answer is different for every goat. Listed below are some of the factors 
that a volunteer would need to consider in trying to anticipate milk: yield, 

— The quality of the doe's diet, 

— The age of the doe, 

— The breed of the doe, 

— The nutrient value of the browse the doe ects. 

— The 1 management skills of the farmer. 

— The overall health of the doe. 

Most does will dry up by the tenth month of^mi Iking. Weaning of kids, 
poor diet, climactic stresses, and rebreeding could all cause the doe to dry 
up sooner than the 10 months. Because there are no simple answers about the 
amount of milk a doe will give, how long' heir lactation will last, or what is 
the best use of her milk, it is best to work with each individual farmer for 
a few months in order to assess his or her resources before making any 
recommendat ions to the farmer. 

'Because the various breeds of goats raised in the tropics are small of 
stature and have been genetically selected by farmers for their survival^ 
rather than production characteristics , milk production tends to be quite 
low. A poor nutritional diet for the doe further reduces the amount of milk 
she might produce. Goat's milk is easier to digest than cow's milk because 
the fat globules are smaller in size. The Saneen and Anglo-Nubian breeds 
from temperate climates are the superior milk producing breeds. 

Weaning ■ . 

Kids* can be weaned ,£t an% age from birth up to six months age^ Farmers 
raising meat goats will commonly delay the weaning in order for the kid to 
gain full nutrient benefit from the doe's milk. In dairy goats however, the 
kids :a re removed at _wjth to be raised on a bottle, or killed, while the 
doe 's'milk is used for\domestic or commercial purposes . 
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As with other animals* it is necessary to keep records on your goats in 
order to detect nutritional, disease, or management problems; as well as 
determining profit or loss. A large calendar t5 record observations arid 
events on the appropriate dates arid a simple ledge ? are all thats needed for 
adequate recordkeeping in a small scale project. Don't trust your memory to 
recall important information arid dates. 



Record of Expenses 



A few basic bookkeeping skills are all that is needed to keep track of 
ail the expenses involved in raising goats. Record the following 
information in order to be able to determine profit or loss. 

Cost of feed, medications , vaccines, new breeding stock, supplies 
etc. ' 

Selling prices for any goats sold, any income or milk sales, stud 
service fees, etc. 

Production Information 

Here you can use a calendar and a notepad to keep good records. These 
records should include the following points: 

— Breeding, weaning, freshening, and slaughter dates. 

— Dates of any medications given. 

— Observations on the health of the herd. 

Observations on the pasture or range forage productivity. 

— Records; (kept daily) on the amount of milk each doe produces (best 
kept in pounds) • 

— In high production dairies, information on but terfat content is - 
useful; -„ 

— Periodic weight information to determine feed/gain ratios in your 

meat herd. . 

>-* 

Seasonal observations on disease or parasite problems. 

— Observations on the health and survivability of each doe's kids. 
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APPENDIX A 



LIVESTOCK STAFF 
BIBLIOGRAPHY AND RESOURCE MATERIALS 



There are 14 books listed that we are suggesting as references to be used 
by the livestock staff in preparing for and actually running a livestock train- 
ing. The first five (5) texts that are listed are valuable to trainers in gen- 
eral, no matter which specific animals are being covered in their particular 
training. The remaining listings are specific to the animals they are listed 
under and should be selected based on which animals you are providing training 
on. We have listed the names of the various publishers for these texts in order 
to make locating them easier. In a stateside training one could contact a 
local bookstore or a university library for the needed information on ordering 
these texts or contact the publisher directly. For in-country trainings it 
would be best to contact I.C.E. and order these books in advance of training. 
Ordering a month before training is due to begin is a good idea so that ICE 
would have the needed lead-time to respond. 



1. Feeds S Nutrit-i< 



by M.E. Ensminger & C.G. Olentine 
The Ensminger Publishing Co. 
3699 E. Sierra Ave. 
Clovis, California 93612 



Price : $60 - but well worth the 
money. Most complete text pub- 
lished on animal nutrition & 
feeds • 



2. The M e4 



Fifth Edition - 1979 
Merck & eo. , Inc . 
Rahway, N.J. 



-Veterinary Science 



Price: $1? to $20 

Best manual available on disease 

diagnosis. 



3. keeping Livestock Healthy - A Veterinary 
Guide by N. Bruce Haynes D.V.M - 1978 
Garden Way Publishing 
Charlotte, Vermont 



4. Improvement of Livestock Production 
in the Tropics by McDowell 



5. Applied Animals Fee< 
M.H. 

Third Edition - 1974 
Kendall/Hunt Publishing Co. 
|ue , Iowa 



m by 



Price: $10 

A laymans guide to working with 
animals - simpler language than the 
Merck manual - good diagrams & 
illustrations. 



Easy to read - information is tri 
outline 



iilc wl . t , JLOtI ._ ^ H ^^^xts of Swine , Eighth Edition - 1979 
The Nutrient Requirements of RabETts , Second Edition - 1977 
The Nutrient Requirements of Poultry, Seventh Edition - 1977 
The Nutrient: Requirements ot uoats7 yirst_Editibn - 1981 

Office of Publications Price: $6 - $9 each 

National Academy of Sciences Excellent resource - highly recom- 

2101 Constitution Ave., NW. mended . Contains information of 

Washington, D.C. 20418 nutrient requirements in different 

stages of growth & production as 
well as nutrient 'feed values. 
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POULTRY 



9. 



Poultry Scigttce by M;E; EnWirig^t i9iBti 
The Interstate Printers S Publishers 
Danville, Illinois 
Also available through I.C.E. 

Nutrition of the Chicken by Scott, 
NesheiSi & Young 
Second Edition - 1976 
M.L. Scott & Assoc. 
Ithaca, N.Y. 

Poultry Production by Card & Nesheira 
Eleventh Edition - 1972 
Lea & Febiger 
Philadelphia^ PA. 



Complete text oh raising all 
types of birds - not just 
chickens. Ah (excellent 
reference. 

Good information on tropical 



Good information ori nutrition 
disease; A complete text; 



GOATS 



A-Iori in the Trbpisc by 



Devendra & Burns 1970 
Commonwealth Agricultural Bureaux 
Fartnham, Bucks, England 



Excellent text. Provides spe- 
cifics to goat raising in all 
tropical zones of the world; 
Emphasis on meat goats as 
well. 
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a In Agricultural 



Devel opment 1976 
Winrock International Center 
Morriit on , Arkansas 

12. Dairy Goats |- Breeding/Feeding/Mana^ement 
American Dairy Goat Assoc; 
Box 186 i 

Spindale, N.C. 28160 



SWINE 

i 

13. Swine Scietic fe by M.E. Ensminger 
Fourth Edition - 1970 
The Interstate Printers 
Danville, Illinois 



RABBITS 



Good technical resource. 



Price: $2 each 
More specific to dairy than 
goats; Good introduction but 
lacks detail. 



Most complete text on swine 
production that I have seen. 
Written^ however, for U;S; 
producers of swine; 



14; Rabbit Production; 

O.S.U; Rabbit Research Center 
Oregon State University 
dorvallis, Oregon 



New text -just published, 
Quite complete. 
Price: $12 
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Livestock publications to be distributed to 



The publications listed below are recommended to supplement thewrltten 
guideline material already contained in the livestock training manual. Informa- 
tion is included concerning the contents & value of the text as well as where it 
can be obtained. 



RABBITS 



* 1. Raising RabfeU^ by Harlan D. Attfield 
VITA Inc. 1977 
3706 Rhode Island Aye. 
Mt. Rainier, Maryland 20822 



It is critical that tfri 
be distribu ted to tr£ 
ceiving rabbi t training . Oar 
guidel ines were w ritten to com- 
plement t his book a nd are quite 
incomplete with out it . Price: 
$4 from VITA, but available 
free from P.C. I.C.E. 



Rabbits - The Modern Way - by 



Bob Bennett 1975 
Garden Way Publishing. 
Charlotte, Vermont 05445 



Price: $5. fcess valuable than 
the Vita text. Geared to pro^ 
duction in the States. 



POULTRY 

* 3. Practical Poultry Raising by Ken French 
ICE Manual #M11. ". 
Available through P.C. I.C.E. 



New Methods Pay with Poultry by McArdle 
and Panda 
ICE Manual //R30. 



It is critical that this t^x^ 
be distributed to trainees re- 
ceiving training . Our guide- 
lines were written to comple- 
ment this text and are quite 
incomplete without it. 



Written primarily for India. A 
good reference text but less 
valuable than Practical Poultry 
Raising. 



5. Salsbury Manual of Poultry Diseases 
Available through I.C.E. or: 
Salsbury Laborotories 
Charles City, Iowa 50616 



Price: Free from ICE or $2 
each from Salsbury. An excel- 
lent tool in disease diagnosis, 
prevention, & treatment. Many 
color plates & pictures of 
diseased birds. 



* As noted above these two (2) books directly complement our guidelines and 

must be included or the training technical package will be incomplete. ' It is 
best to order these books one month before the beginning of training. 
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SWINE 



6 * Smal l- S cale Pig R aising by Dirk Van Loon 1978 

Available through ICE or through Price: $6 from Garden Way 

Garden Way Publishing Good diagrams arid pictures. A 

Charlotte, Vermont go pa complement to diir guide- 

lines . 

GOATS 

Dairy G oats - Breedihg/Feedihg/Mahagemeht by Byron Colby 
American Dairy Goat Assoc. 
Box 186 

Spindale, N.C. 28160 

8. Aids ta Go a tkeep ing by Carl A. Leach 

Eighth Edition 1974, also available through I.C.E. 
Tiger Press 

Columbia, Missouri 65201 

9. Raising- M il k Go a t s - The Modern Way by Jerry Belahger 

Garden Way Publishing 1975 
Chariot te , Vermont 

All three (3) of these books are good g e neral information sources. How- 
ever, all of them were written for production work in the United States and riorie 
contain detailed information on. working with goats in the tropics or Third World 
countries. 
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APPENDIX E 



LIST OF SUPPLIES 



Physical shelter is needed for the animals, Either a large barn or large 
huts; this is heeded to house all the animals to be used ±n the training and 
should be in place prior to training. Construction work should be made to in- 
clude cages, pens, stalls, milking platforms, stanchions, mangers, waterers, 
feeders, nesting boxes, brooders, arid farrowing crates* The animals should be 
on hand and housed when the trainees arrive (except the day old chicks). 



General Materials for Livestock-T4 

- Pigs, chickens, ducks, goats, & rabbits 

- Various animals feeds 

- Rope, buckets, arid fencing 

- Lumber (2x4s, plywood, etc.) 

- Buck knife arid stone 

- Hammers, saws, square, arid level 

- NailsV pliers, arid watering can 



— Floor litter (straw or sawdust) 

- Kerosene lamp and kerosene 

- Feed scales, feed scoops 

- Feed storage drums 

- Shovel, pitchfork, & broom 

- Water hose, wire, & chickenwire 

- Thermometer & Anal Thermometer 

- Scissors 



- Tetracycline 

- Penicillin 

- Streptomycin 

- injectable vitamins 

- Malathion (5% WP & 50% liquid) 

- Wound spray 

- Razor blades 

- Oxytocin 

- Iodine 

- Toe nail clippers 

- Combiotic _ 

- Syringes 

- 18 & 20 gauge needles 



- Disinfectant (topical) 

- Sprayer or watering can 

- Alcohol 

- Thread arid needles 

- Dewbrmirig medicine (Atgard or 
Piperazine) 

- Injectable iron 

- Indelible ink 

- doccidiostat 

- Vegetable oil 

- Fowl Pox vaccine (with 
applicator) 

- Newcastle vaccine 



Ruminants - Goats 

- Hay or grass 

- Pasture 

- Mixed feeds 16% CP (dairy) 

- Salt block 

- Feed ingredients (samples on bulk) 

- Deworraing boluses 

- Mastitis test kits 

- Mastitis treatment 

- Halters 

- Tethering chain and snap hooks 
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SHALL ^ANIMAL PRODUCTION 
TRAINING GOALS 



General Livesto ck 
Trainees will; 

1. List the 5 components of livestock development* 

2. List 5 examples (1 from each of the 5 components) that make ah 
operation to be: 

a. Low Production 

b. Moderate Production 

c. High Product ion 

3. Evaluate 3 livestock operations to determine' the level of pro- 
duction and make management recommendations based on local con- 
ditions and resources. 



4. Partici^fee-4A-a3^--8clieduted — — 

5. Describe the major climactic zone, rainfall and cropping pat- 
terns* infrastructure, _pi?nting and harvest dates of forages 
crops, and common management practices for animals in your host 
count ryi 

6. Learn how to mix protein concentrates with energy feeds by using 
the Pearson square method and will hand mix at least one feed 
ration « 

7. Maintain a field notebook. 

8. Keep feed consumption records for each animal uded in training. 

9i Understand the causes, transmission, prevention, and treatment 
for animal diseases. 

10. Learn the _basic_ concepts of animal nutrition and develop /a clear 
understanding of their own nutritional needs as well as 7 those of 
the people they will be working with. / 

11. Learn how to use the Farmer Livestock Survey as a tojoi/ in deter- 
mi nirig the -production level s of— dif ferent animals ixt-) thei r re- 
spective villages. 1 - 
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S wine~ P rod u c t i on" 
Trainees will; 

1. Feed and care for ari about to farrow, sow arid a litter of weaned 
feeder pigs during training oil a daily rotating basis. 

2. Balance one swine feed ration. 

3. Participate in a slaughter* field dressing, and post mortem ses 
sion. 

4. Construct feeding troughs, waterers, and a farrowing crate. 

5i Contrast traditional and improved methods of swine raising arid 
discuss their pros and cons in terras of cost returns. 

6. Give feasible production goals for the small scale , farmer. 

1. Describe, the reproductive period of the sow _as_to_: __estrusj ges 
tation, heat symptoms, lactation, signs of farrowing, and post 
weaning heat. 

8. Assist a sow during farrowing. 

9. Give guidelines for and perform the following techniques; clip- 
ping of needle teeth, tail docking, iron shots, arid castration 
of new bom piglets. 



T^O. Distinguish between sick and healthy pigs. 

11. Disinfect one hog shed and list one readily available disinfect 
tant in your host country; 

12. Discuss the nutritional requirements of pigs and balance 1 feed 
ration. 

13. Treat for 2 common internal parasites and discuss their preven- 
tion, diagnosis, and. treatment. 

14 • Treat for 2 common external parasites using a recommended insec- 
ticide for their control. 

15. List 3 major swine diseases, discuss their symptoms, prevention, 
arid treatment. 

16. Design a raanagemerit plan and operation schedule for a 2 sow 
operation. Include inputs, costs, arid estimated returns. 



17. Administer medications arid de worming medicines as required. 

18. Keep production records on the training swine project and use 
them to determine profit or loss arid the level of production. 

19; Describe swine anatomy in relation to animal production. Give 
guidelines on swine selection and discuss methods of herd 
improvement feasible for small scale farmers. 
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Rabbi t^Pxoducrtorr ; 

Trainees wiii; 

ii Feed, watery and care for at least 3 abbut-tb-kindle does during 

training bri a rotating daily basis, 

2. Observe the mating of one pair of rabbits. 

3. Feed* water * arid care for a group of weaned fryers and 1 or 2 
bucks • 

4. Give feasible production goals for small rabbit raising arid the 
pros arid cbris of rabbit productions 

5. Distinguish between sick and healthy rabbi tsu 

6. Determine pregnancy in a doe by palpation; accurately determine 
the sex of rabbits over 8 weeks of age; and hold a rabbit cbr- 
recCIyi 

7 s Participate in the construction of cages, feeders, arid 
waterers. 

8i Balance on feed ration for rabbits. 

9. Describe the reproductive cycle of rabbits^ 

idi Diagnose ear mites arid apply the necessary treatment. Treat 
also for mange arid cbrijurictivitis. 

1 1 . Treat for cbccidibsis^ describe the symptoms t and give the ' 

methods of control. List 4 management guidelines for minimizing 
the disease. 

12. Participate in the slaughter, field dress, arid post mortem 
exercise. 

13. Ear tatoo at least one rabbit • 

14. Learn how to keep production arid breeding records. Keep a field 
• ~- — i notebook. 

./ 

15/m Determine the feed to gairi^ ratio for the rabbits in the training 
project and do a cost /analysis of the projects based bri local 
market conditions. \ 

16. Keep precise feed consumption records for the training rabbit 
project. 



D. Po ultry Production 
Trainees will; 



I; Brood, feed, and care for a batch of 50 day old chicks on a ro- 
tating basis throughout training. 

%. Feed, water, and care for all other poultry used during train- 
ing. 

3. Contrast improved and traditional poultry raising practices and 
discuss their pros and cons. 

4i Give broiler and layer production- goals feasible for the small 
scale farmer. 

5. Compare the major pros and cons of cage vs. floor housing under- 
local conditions. 

6. Give temperature guidelines for brooding and 3 methods suitable 
for the small scale farmer. 

7. Distinguish between sick and healthy birds. 

8. Participate in the construction of waterers, feeders, brooders, 
and shelter. 

9. Vaccinate the flock for Newcastle, Fowl Pox, and Bronchitis. 

10. Define coccidiosis, describe the symptoms, and list 2 control 
measures; 

11. Handle and cull laying hens to separate good layers from poor 
layers. 

12. Calculate their own poultry feed ration. 

13. Flan and evaluate small scale broiler /egg laying projects at the 
training siteT 

14. Participate in a slaughter/dressing/postmortem exercise. 

15. Care for and use broody hens to hatch eggs naturally. 

16. Treat for parasites. 



17. Compare the .advantages and disadvantages of raising both ducks 
and guinea fowl to chickens. 
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Goat Production * 



Trainees will; 

i; Feed; water, and care for :the goats daily on a rotating, basis; 

i ;-, 

2. Describe major parts of the anatomy of a goat and explain the 
function of each* 

3. Describe the reproductive cycle of the goat including sexual 
maturity, estrus, sighs of estrus, breeding day^ breeding sea- 
son^ lactation length* and gestation. 



4. List 3 sighs of the approach of kidding and give 3 recommended 
practices to be done at and after kidding. 

5. Balance 1 feed ration from locally available feeds for medium 
and high production level goat operations. 

6. Identify 3 vitamin and nutrient deficiencies in goats and give 
recbmiMndatidns as to how to correct and prevent them. 

7. Examine a goat for possible symptoms of disease. ^' 
8; Castrate one male goat; 

9; Give I intramuscular and one subcutaneous injection; 
10. Trim the hooves of goats; 

11; Make a simple rope halter and tether for leading and restr^ . • 
ing. 

12i Administer worming medications and cbccidiosis control medica- 
tions. 

13. Recommend, prepare - y and administer proper doses of antibiotics. 

14. Distinguish between a sick and a healthy goat. ■ 

15. Identify and treat 3 major diseases of goats. List the causal 
agent, syinptbrs, and control measures for each. 

16. Milk a doe by hand and keep milk weight records throughout the 
training. 

> • _ _ _ _ _ _ . _ __ 

17^ Evaluate a proposed project considering such factors as infra- 
structure, marketing, site, culture, pric^ of available feeds, 
water supply, technical support, and short and long term 
impact. 



APPENDIX D ^ 
SAMPLE EXAMINATION 

Rabbit Question^ 



You have just completed the first year in Luebo. You have a rabbit project 
just starting with 3 New Zealand does and 1 New Zealand buck. The rainy 
season has returned and the grazing area of grasses is beginning to grow. 
You believe that you have no major disease problems in the area and you Ho 
have good wire cages to use. It is your plan to make the project; labor in- 
tensive arid utilize the labor of the local school kids. You have arranged 
to purchase on credit 2,000 lbs. of corn and 400 lbs. of winged beans from 
local cooperative. The corn costs lOf per ibi and the winged beans 20$ per 
lb. You a\so have access to vitamin and mineral supplement and ah adequate 
supply of limestone. t 

A. Based on this information prepare a feed ration for your rabbits. 

'__ __; &j 

B. / What is the cost of the ration per pbutm? 

What management problems (only two) do you foresee based on the informa 
tion? 



What feed/grain ration can you expect? 

How many fryers will you be able to market with this volume of feed? 
State your reasoning? How many months will it take to produce your 
market namber of fryers? 

fFs What price per pound must your rabbits sell for to realize a reasonable 
profit? 

£ 

In the village of Tulume lives Biikasa^ a farmer with whom you have estab- 
lished a successful* rabbit project. The combination of your expertise and 
his labor has created an operation with a high investment feed ration, good 
wire floor cages, no disease problems, arid sound management practices. Hav 
ing accomplished all of this in* 12 months, you take an overdue vacation and 
visit DarEs Salaam. Upon your return you discover that in your absence _ 
Bukasa had a severe case of the flu and was unable to attend to the animals 
for 2 weeks. During this time two week did rabbits receive^ practically no 
care, became highly stressed - t a severe diarrhea outbreak occured which you 
diagnose as coccidiosis. In your presence the animals have recovered ^ twt 
now Bukasa wants to sell all of the animals and replace them with new stock 
Do you agree with his decision to sell? Yes /No, if no, give a better 
option. If yes, give supporting arguments?^ 
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Swine Questions 

i. 

After a year of working it! your village you have become good friends with the 
farmer Bdbri Santawbrig. During several drinking sessions with Boon you have 
discovered that he raises a few pigsathis home. He asks you how he can get 
more jnoney for his pigs. Given the following information what would you tell 
him? 

He has two sows and ^one boar of native exotic cross. 

The animals are fed table scraps. During t.Ke day they are allowed to forage .in 
a forested area and get water from several mudholes nearby. 

Brucellosis is endemic in the region but there has been rip recent outbreak. 
Roundworms, lice, and mites are common. Hog Cholera can be a problem in the hot* 
season. 

He raises three crops: Rice for family use as well as for sale, with bran going 
for 25^ /kilo. Winged beans sell for 50^/kilo, Cassava is,, there for the takiiig 
as he is too far from any major. buyer; . 

As he sells porks in a sub-district market he must slaughter the animals before, 
sale aed loses 30% of the carcass weight. Porks sells for $2/kilo, 

* ^ __. ' -; ' m 

It costs him $3 to travel to arid from the market with the carcass . 
Boon has about $100 per year invest in the pigs. 

Bamboo costs $2/7 meter pole (it can be split infinitely according to need). 
Lumber costs 50^/foot (2 by 4), 
Sheet metal $5/3 by 6 foot piece. 
Straw and coconut are available. 
Atgard costs $2 /dose, * 

Malathion costs $5/liter. 

j 

Cholera vaccine costs $3/dose; 
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Goat Questions 



A subsistence farmer raises some corn* cassava, and potatoes. He has 5 

does* 5 bucks* and 3 kids (as in baby goats!) i He gets meat from his goats. 
Re-lets them graze freely all day on poor pasture daring the dry season. In 
the rainy season - % this pasture becomes moderate (6%eP)i (The r^iny season 
lasts about 3_mbriths). At night, the farmer brings the goats indoors for 
protection. The older goats do not appear to be gaining weight. The 
younger goats are thin* are coughing, and have rough hair coats. The farmer 
tells you that he's noticed that there have been fewer kids this past season 
than normal. He wants to know how to better his situation. 

A^ What level of production is he at? Why? 



B. 



What are the problems you see ±n the above situation? Use situation, 
genetics, diseases, parasites, housing,„and jmtnagement as your guide- 
lines. 



C. What level do you think the farmer can achieve? Why? 

D. What recommendations would you make to him? Justify each one. 
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Poultry Quest iona 



.. Define and describe the purpose of the following organs of the chicken. 

Crops* Gizzard* Small and targe intestine; Although you do hot have the 

capability tpjiagnose,™ how can a post mortem on a chicken be used as a 
credibility technique in the field? 



DUCKS/GUINEAS 

Name a breed of chickens and/or ducks that would be ideal for each of the fol- 
lowing functions. A. Egg production! B. Heat production; C. Natural incuba- 
tion. Explain why these breeds are ideal for these functions. 



Discuss the advantaged and disadvantages in raising guinea fowl over chickens. 
How could you solve some of the problems in raising them. 




0 
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Livestock Questions 



1; List and use the five components of animal raising* and explain what advan- 
tages does a native breed have over an exdtic_ breed in a low management 

situation. Why would It be inappropriate to have a native breed in a high 



survival production project ^ one for a moderate production project, and one 
geared for Zaire . 



3. List the five nutrient heeds of animals and explain their purpose. You may 
use the "construction of the animal" analogy, if you wishi 



4. What is meant by "high quality protein"? Give an example of such a protein. 
Is high quality protein required by goats? Why? 



5. What is meant by complimentary proteins? Give an example of two ingredients 
and their amino acids which complement each others 



6. Explain why some feeds are mixed, chopped , ground, cracked, or cooked before 
being given to aniamis. 



7. Give the general nutrient characteristics of roughages and concentrates. \ 
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